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INSIDE 
LOOK 
FLAVORS 
THAT SELL 


Look closely at any successful flavored product. Taste it, compare it. Why is it some flavors have compelling 
consumer appeal? 

IFF flavors sell and resell for two important reasons. They are exclusively designed for your product, your 
markets—and they are the finest flavors available. IFF flavors have created new product lines, improved 
established ones and stimulated brand-building sales the world over. 


To manufacturers interested in selling abroad, IFF can supply your flavor—uniform in taste—from any of its 
plants throughout the Free World. 


For an inside look at flavors designed to sell your products, contact IFF. 
FLAVOR DIVISION 


@ 
“fT INTERNATIONAL FLAVORS & FRAGRANCES INC. 


417 Rosehill Place, Elizabeth 2, N. J. 
Leading Creators and Manufacturers im the World of Flaver 
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Flavorful, quality, eye-appealing foods... INDUSTRIAL DIVISION 


naturally superior...when made with... CORN 


sugars, starches and syrups from PR ODUC IS 


COMPANY 


WRITE OR PHONE Corn Products for expert technica/ assistance... 


helpful data on these fine products for the Food Industry: 
CERELOSE® dextrose sugar - REX” - GLOBE® * MOR-SWEET® corn syrups - BUFFALO® * HUDSON RIVER® + SNOWFLAKE® starches. 


—= CORN PRODUCTS COMPANY inoustTRiaL DIVISION + 10 East 56 Street, New York 22,N.Y. 


be. ‘4% . 4 
é Z % 
| 
| 


VICRUM MAKES SPECIALTY BREADS 


You get stronger baking performance when 
Vicrum", Hercules vital wheat gluten, is added to 
regular flour. Dealers get a better shelf product. 
Home users get bett , raisin and other spe- 
cialty breads . . . better rolls and buns. 

Vicrum, for example, improves mixing tolerance 
and increases absorption. Vicrum adds to dough 


stability during fermentation, make-up and proof- 
ing. And Vicrum contributes other formula advan- 
tages, all of which add up to: greater volume, 
longer shelf life, better quality, softer crumb, im- 
proved grain and texture. 

For detailed technical data on Vicrum and its 
uses write to Hercules. 


Cellulose and Protein Products Department 


HERCULES POWDER COMPANY 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 
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F. E. Deatherage 


Department of Agricultural Biochem- 
istry, Ohio State University, Columbus, 
io 


and 
Eugen Wierbicki 


Rath Packing Company, Waterloo, lowa 


T out plumbing and electricity. Wages are lower in 
: Se that the au- rural areas than in the cities, but farm workers are 
thors know precisely what the Russian food problem permitted to rent a garden plot of about 0.40 acre 
- and how the Russians are ne solve it. (in some parts of the U.S.S.R. these gardens have 
This is hardly true, for it is very difficult to get accu- approached 1 acre but are now being reduced to the 
rate information from a proud nation where restricted smaller figure). These gardens contribute not only 
flow of information is a national policy. Even so it to the total food supply but to its quality, because a 
may be possible for us to offer in general terms an cow, pig, or a few chickens can be supported for the 


appraisal of the Russian food situation. What we re- 
port here is the result of our participation in a U. 8. 


farm family’s use. 


mission to the U.S.S.R. to study what that country is Food prices 

doing to try to get more and better food to its people. Housing costs ($6-10 per month for workers in the 
The views are our own, yet we must ee a, cities) require a small portion of the family income 
indebtedness to other members of our group. These in comparison to food and clothing, both of which are 

were Dr. G. E. Hilbert, Foreign Agricultural Service, relatively quite expensive. This of course reflects 
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and Dr. Omer W. Herrmann, Agricultural Marketing 
Service, both of the U. 8S. Department of Agricul- 
ture; Mr. Milan Smith, National Canners Association 
and Smith Canning and Freezing Company; Mr. 


scarcity of these essential commodities. 


Table 1. Some selected food prices in Russia. 


David Levitt, DCA Industries, Inc.; and Mr. Robert Simple white bread ~ $0.06/Ib 
acLells aehinerv Long white ioaf (5% fat, 5% sugar) -15/Ib 
MacLellan, Food Machin ry Inte rnational. Our Rye bread (6% malted rye) 06 /Ib 
group represented the viewpoints of government, edu- Sugar .40/Ib 

eation, and industry and the disciplines of the natural ae ana 

_ sciences, economics, and management. Hamburger -77/\b 
Wieners .68/ib 

Pork chop (including fat back and belly strip) 1.30/Ib 

The people of the U.S.S.R. Ham, cooked but untrimmed 1.55/Ib 
Oanned meat and peas (30% meat) 1.20/lb 

. Food is for people—and so, a few words about the Saat —_* 

: . on ‘ Canned fruit, No. 2% can 1.05 
population to be fed. There are approximately No. 2 can 69 
215,000,000 people in the U.S.S.R. but they are not 
nearly as homogeneous as the population of the U.S.A. 1 piece chocolate candy, bite size 15 

Ohocol b A 25 iz 25 
The several so-called ‘‘republics’’ are nationalistic 
groups that may differ in customs, languages, and ; 
even alphabets, and yet are under the control of the 
ere Russians. Half of the people are direetly There is just about enough food to satisfy most of 
iy “oa in oe produce “ necessary food for the energy requirements of the population, but there 
. at ore than half are essentially uneducated and are shortages of high-quality protein foods and food 
~ _ on a very low barron and social ear fats. The food grains of wheat, rye, buckwheat, oats, 
ittle opportunity to better themselves. About 2-3% and barley form the hard core of the Russian food 
make up the Communist party, the ruling class. Then supply, the basis of a rather monotonous diet of por- 
— 

there is a larger bour geois group composed of educated ridge and bread. Table 1 gives an idea of costs, which 
people who get paid well for what they know and are an indication of which foods are in short supply. 
ean do, and a small proportion of this group aspire From these prices it is at once apparent that most of 
to erat cmnars, age The people in the l S.S.R. were the population cannot afford much processed food, 
neon hospita dle, and the average Soviet citizen 1s particularly when it is considered that unskilled 
much interested in America- particularly living con- workers in the cities are paid up to $50-60 per month 
ditions of the average American family. (Table 2) and the level of wages in the rural areas 
ty may run as low as $10—-30 per month. Consequently, 

us cr 8 

ad y in many areas the most primitive methods of food 

In the cities, space is rationed at 120-140 sq ft for preservation are practiced within the worker’s 
the head of the family and 75-86 sq ft for each de- family—that is, fermentation, brining, freezing in 
pendent. Bath and kitchen must usually be shared winter, and drying. Home canning is still beyond the 
with 1, 2, or 3 other families. In the rural areas, means of most farm families. Yet in the cities one 
families generally live in 1- and 2-room cottages with- finds that processed foods are being used to a much 
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Table 2. Summary of wages in Russia. 


Directors of farms, plants and institutes $400—500/month, plus many 
fringe benefits, such as car 
contingency funds 

Laboratory or division heads, professors, 

D.Sec., or persons of long practical 
experience $320-—380/month 

Senior scientists (candidate, equivalent 

to Ph.D.) 


Foremen and skilled workers 


$250/month 
$100—-150/month 
Unskilled workers, city $40—60/month 
Farm workers 
(a) Given by Soviet authorities $40-—60 
(b) Reported by the farmers $10—30 


greater extent by the higher-income groups—skilled 
workers, business and professional people, ete. Be- 
cause of the very high cost of foods and the inade- 
quate supply of high-quality nutrients, some dis- 
parity of nutritional states exists in the general popu- 
lation. Obesity is not at all uncommon in higher- 
income groups. 


Wages and salaries 

Table 2 briefly summarizes wages and salaries, and 
illustrates the great differentials in income that exist 
among the Soviet citizens. Directors’ salaries are 
usually 10-15 or more times as great as the salaries 
of their workers, and in addition directors often get 
other benefits equal to their salary. These include 
bonuses for meeting or exceeding production quotas, 
a car, entertainment, and other allowances. Some 
clothing and other prices (Table 3) clearly indicate 


Table 3. Prices of some clothing and other items in Russia. 


Man's suit $170-—250 


Slacks, $7 quality in U. 30-40 
Man's shirt, $2 quality in U. 8. 8-10 
Shoes, men's 30-50 
Shoes, women's 20-40 
Bicycle 70-90 
Car 2500—4800 


Voice box for state radio 5 


the shortage of cotton and wool. Reflection on Tables 
i, 2, and 3 will make clear the reasons for the dis- 
parity referred to above and for the wide spectrum 
of living standards among the people. 


Basic food situation 

Table 4 gives statistical data on the production of 
basic foodstuffs in the U.S.S.R. The data indicate 
that the U.S.S.R. is basically a grain producer. Dis- 
regarding corn production, the total grain output of 
the U.S.S.R. in 1959 was 113.9 million metric tons, 
versus 72.0 million tons in the U.S.A. Potatoes are 
produced in larger quantities in the U.S.S.R. than in 
this country. The total output of milk and sugar is 
comparable to that in the United States. However, 
the Soviet Union has over 215 million people to feed, 
versus 180 million in this country. The very low 
production of butter indicates that milk is consumed 
in the Soviet Union mainly as fluid milk products 
and cheese. From observations in dairy plants, on 
the farms, and in the cities, it appears that the figure 
for total milk produced in the U.S.S.R. is high. 
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Table 4. Production of basic foodstuff in the U.S.S.R. and 
the United States. 


United 
U.S.S.R.* States» Year 


Foodstuff 


(million metric tons) 


1. Total grains 125.9 183.0 1959 
(a) Wheat 69.1 30.7 
(b) Corn 12.0 111.0 
2. Soybeans 0.8 * 14.7 1959 
3. Potatoes 86.6 11.1 1959 
4. Vegetables4 14.8 17.3 1959 
5. Fruit and berries * 5.19 16.48 1959 
(a) Grapes 1.73 2.85 
6. Sugar 5.00t 4.57 1959 
7. Milk 62.0 56.5 1959 
8. Butter 0.8 13.9 1959 
). Eggs (billions) 25.0 62.4 1959 
10. Meat—total production 
(All meats + poultry lard) 8.9 16.9 1959 
6.28 
U.S.S.R. state packing houses 3.75 1959 
(a) Beef 1.60! 6.633 
(b) Pork 1.23* 5.50 
(c) Lamb and mutton 0.76 0.34 
d) Poultry 0.11 3.14! 
e) Lard 1.29 
*“Selskoye Khozyaistvo S.S.S.R., Statisticheskii Sbornik” (Agricul- 


ture of the U.S.S.R., Statistical Book), Central Statistical Office at the 
Council of Ministers of the U.S.S.R., Gosstatizdat, TaSU, 8.S S.R., Mos- 
cow, 1960. 


» Agricultural Statistics, 1960. U. S. Department of Agriculture. 

© Estimated amount, based on the harvested average acreage for 
1950-54: U.S.S.R., 813,00¢ acres; United States, 14,747,000 acres 
(U.8.D.A. Agr. Statistics, 196 

4U. S. commercial production only. 

® Twenty fruits only, in the case of the United States. 


£ Directer’s information, All-Union Central Scientific Research Insti- 
tute of Sugar Industry, Kiev, U.S.S.R., July 6, 1960 

*U.8S.D.A,. Foreign Agricultural Service estimate (Agr. Statistics, 
1960), 

® Myasnara Ind. S.S.S.R. 31, No. 3, 5-6 (1960). 

' Farm slaughter not included. Estimated figures, based on values 
of 51.2, 33.3, 12.5, and 3.0% for beef, pork, lamb and mutton, and 
poultry, respectively [Myasnava Ind. S.S.S.R. 30, No. 4, 1-5 (1959) ]. 

) Livestock and Meat Statisti Statistical Bulletin No. 230, U. 8. 
Department of Agriculture, June 1960 

* Including lard, estimated at 135 million pounds (0.06 million 
metric tons). 

1The Poultry and Egg Situation, PES-211, U. S. Department of 
Agriculture, June 1960 


Credence to this view is seen from data available on 
meat (see above). 

The shortage of food protein in the U.S.S.R. is in- 
dicated by the low production of meat and eggs, only 
about one-third to one-half of United States produc- 
tion of these foods. This comparison would be valid 
if Russian statistics could be taken at face value. 
However, directors of Russian state farms and chair- 
men of the collective farms are responsible for ful- 
fillment of the delivery quotas to the state. This forces 
them to raise production statistics as high as possible. 
There are known examples of purchases in state 
stores being made by collective farms and resold 
again to the state to meet delivery quotas. 

The data for meat production in the Soviet Union 
give cause to question the validity of these Soviet 
figures. The Soviet Agricultural Statistics Book for 
1960 indicates a total meat output of 8.9 million 
metrie tons. At the same time the Russian meat jour- 
nal [Myasnoya Ind. 8.8.8.R. 30, No. 3, 5-6 (1960) ] 
indicates that the meat output in the state-owned 
slaughter houses was 3.7 million tons. This means 
that 5.2 million tons of meat, poultry, and lard were 
produced and consumed on the farms. The Soviet 
state doesn’t have privately owned farms, and only 
the collective farm workers are allowed to have pri- 
vately owned garden plots. This land is usually used 
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Main gate of Mikoyan Meat Combine, Moseow. 


to grow potatoes and vegetables with which the 
farmers can feed not more than one hog per family 
per year. There are 18.6 million collective farm 
households in the Soviet Union. This means that a 
maximum of 18.6 million hogs, or their equivalent 
(such as sheep in the Asiatic parts of the U.S.S.R.) 
can be produced in the U.S.S.R. in addition to the 
state meat delivery. With about 200 lb per hog this 
would amount to 1.7 million metric tons of additional 
meat output. About one-fifth of the Soviet rural 
population works on state farms. They may receive 
about 0.3-04 million metric tons of meat for home 
consumption from the state farms, prior to the state 
delivery of livestock. Therefore, an additional meat 
output of 2.0-2-1 million metric tons is a reasonable 
estimate. This would account for about 5.7 million 
metric tons as the total meat output in the Soviet 
Union in 1959. The U. S. Agricultural Foreign 
Service estimate of 6.2 million tons (Table 4) repre- 
sents the greatest figure possible. Consequently the 
meat production of the Soviet Union, ineluding poul- 
try and lard, is about 37‘ of U.S. production. The 
present Russian meat and lard output corresponds 
roughly to U.S. production in 1930. The present 
annual increase in the meat delivery to the state is 
5.5% [3.9 versus 3.7 million metric tons for the year 
1960 versus 1959; Myasnoya Ind. S.S.S.R. 32, No. 1, 
4—5 (1961)|. The shortage of animal feeds (see corn 
and soybean production in the U.S.S.R., Table 4) is 
the main obstacle to an increase in animal-foods out- 
put in the U.S.S.R. 

The total output of canned foods, including meats, 
in the U.S.S.R. is only 4.3 billion standard (400-g) 
cans per year. However, this branch of the Russian 
food industry can expand rapidly if the state gives 
the proper support and if the prices of the canned 
foods could be lowered so that more Soviet citizens 
could afford to purchase them. 

The Soviet food specialists, directors of the plants, 
and the scientists working in the field, are quite com- 
petent in their jobs and know how to make good food 
products from the raw material available to them. 
The topography of the land, the climate, and work- 
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ing conditions in the rural areas are some of the 
major limiting factors for food production in the 
Soviet Union. 

Emphasis on science and technology by the Soviets 
may diminish some of these food deficiencies in the 
future. There are at present 33,821 people engaged 
in veterinary, food, and biological sciences related to 
agriculture in the Soviet Union. Seven agricultural 
academies, 202 scientific research institutes and their 
branches, 433 agricultural experimental stations, 123 
experimental teaching stations, and 71 related estab- 
lishments are available to these Russian agricultural 
and food specialists who are working to produce more 
and better foods for the Soviet people (U.S.S.R. Agr. 
Statistics, 1960). 

Some of the Russian food scientists are well known 
for their achievements in the world, and it was good 
to meet them and share ideas with them. These men 
are indeed dedicated to doing everything possible 
to improve the food situation in the U.S.S.R. They 
were most cordial and hospitable, and are quite 
anxious to establish closer contact with their profes- 
sional colleagues abroad. In this respect our mission 
was a success, and it is hoped that such missions will 
be continued in the future. 


Food industries 


Meats are scarce, and over 50% is made into saus- 
age because there is little or no refrigeration at the 
retail and home levels. Furthermore, meats are priced 
and bought more for the fat than for the lean, since 
fats are so short in supply. Processes for recovery of 
edible fat from bones, grape seeds, and cherry seeds 
are in commercial practice or are being investigated. 
One large well mechanized meat plant could easily 
double its output of product without increasing its 
labor force or equipment if suitable animals were 
available. Many small and malnourished animals 
were being slaughtered when we were there, reflect- 
ing the fact that a severe lack of feed seemed to be 
the dominant factor over the Russian desire to build 
up breeding stock or the requirement that a certain 
tonnage must be delivered to the state at a fixed time. 
The most reliable figures indicate that per capita 
meat consumption in the U.S.S.R. is only 30-35% of 
that in the U.S.A. However, sinee these figures in- 
clude lard and poultry, it is perhaps more aecurate to 
say that the average Russian eats no more than one- 
fourth of the red meat that the average American 
consumes, 

Milk consumption is perhaps a bit higher. Over 
half of the milk is consumed as fermented dairy 
products such as acidophilus milk, yogurt, kumys, ete. 
Furthermore the climate in much of the U.S.S.R. can- 
not support dairying, so milk is dried and shipped 
long distances. There may be large milk-reconsti- 
tuting plants rather than pasteurizing plants. They 
are working to perfect a process of injecting viable 
cultures just as milk is dried so that if the consumer 
wants fresh milk he reconstitutes with hot water to 
kill the culture, or if he wants yogurt he reconstitutes 
with warm water and ineubates for a short time. 
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Vegetables, except potatoes and cabbage, and fruits 
are in short supply, and canned fruits and vegetables 
are very expensive. The Russian canning industry 
produces less than 10% of the U. S. per capita re- 
quirement. The canning industry as we saw it is not 
nearly as modern as ours, though we did see one fairly 
modern operation; it depended on water transport 
for its supply of raw materials—tomatoes, squash, 
peas, ete. According to the director of this plant, the 
plant grossed $22,000,000 in 1959 and turned over a 
net profit to the state of $1,825,000. (Thirty percent 
of all profits over the required 8% may be diverted 
toward workers’ housing.) At another plant, cans 
were being made by hand. Frozen fruits and vege- 
tables are almost non-existent for the ordinary 
Russian. 

To get high-quality protein they have turned to 
the sea, and their factory ships and accompanying 
trawlers probably make up the world’s most modern 
fishing fleets. The fish are frozen in large blocks, 
which are broken down for distribution at the retail 
level. Fish are not nearly making up for the general 
deficiency of high-quality proteins, however. 

Our look at the baking industry indicated rather 
efficient operation. The average Russian eats 6 times 
as much bread as the average American. Russian 
bread, made of very hard native wheats, is delicious 
when fresh but stales rapidly. Bread and other 
bakery items are among the cheapest foods, a sort of 
morale booster, and retail outlets in some areas may 
get as many as 8 deliveries of fresh bread daily. 

Speaking of morale, the Russians are acutely aware 
of the importanee of beverages in this connection. 
They are attempting to develop a coffee industry and 
a taste for coffee in the Russian masses. Good tea 
can be grown in certain areas. They are playing down 
heavy aleoholic beverages and placing a great deal of 
emphasis on soft drinks, which are different from 
ours. Some are quite good, and many of the fruit 
drinks are made by making an alcohol extract of fruit 
such as raspberries. The extracts are simply diluted 
with carbonated water containing some sugar, and 
perhaps vegetable color and fruit acids. The finished 
drink has 1-114% aleohol. There is cold kwas—a fer- 
mented sweet malty drink containing 1% alcohol, 
and made from stale and toasted bread. It is a 
favorite summer drink and is sold from small tanks 
by the cupful on the street corners. Some distain was 
expressed for the American cola drinks, and the Rus- 
sians are trying to develop a soft drink made from 
native plants. It has a mild stimulatory action and is 
‘sovami.’’ Bottled carbonated spring waters 


‘ 


called 
are popular. 

The Russian government never lets an opportunity 
pass to impress upon the people that they are better 
off now than before and that the government has the 
interests of the masses uppermost in its policies. This 
attitude is displayed in putting the formula and net 
weight very prominently on the labels of processed 
foods to assure the consumer that even though food 
may be searce, the consumer is getting his money’s 
worth. However, the quality control measures in some 
places were not too impressive. Nutritional values are 


One of the buildings of Mikoyan Food Combine, Moscow. 


also emphasized—particularly in baby foods, which 
by American standards are produced on a very minor 
scale. There is an awareness that nutrition of the 
population must be improved. Small children get 
preferential treatment in getting milk and dairy 
products, and there is some production of blood candy 
and blood elixirs to be eaten by young children as 
sources of iron. The fortification of foods with vita- 
mins is not common. The general population does not 
seem to be as aware of modern nutrition as Americans, 
and the Russian masses are prone to consider with 
suspicion the use of synthetic or highly refined 
nutrients. 


The sociological problem in food production 

The foregoing remarks have implied that many of 
the Russian food problems might have a sociological 
as well as scientific significance. That is certainly 
true. Everyone is involved somehow. The city 
dwellers feel that food shortages are due to cheating, 
laziness, or stealing on the part of the rural popula- 
tion, as the cartoon (Fig. 1) implies. Certainly this 
is true in a very real way when it is considered that 
one-half of the people must work to grow the crops 
to feed themgelves and the other half, and that these 
peasants are so poorly paid that ‘‘organizing’’ the 
state is practiced extensively. See Tables 1, 2, and 3. 
Premier Khrushchev paid much attention to this prob- 
lem in a speech to his agricultural ministers in March, 
1961. 

Most permanent sociological changes come by mass 
education and persuasion rather than being ordered 
from above; and they are not amenable to as rapid 
change and manipulation as in a scientifie develop- 
ment, where fewer people are involved. So, as we 
attempt to gain some perspective on Russian food 
problems, we can see some excellent progress in 
processing of food and somewhat less progress in the 
preduction of food crops. And in that country of 
sophisticated sputniks and large masses of uneducated 
citizens there is a broad spectrum of activities in the 
U.S.S.R. in trying to use all available resources to 
feed themselves. These include, of course, research 
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Fig. 1. ‘‘If you ask them why so few poultry on the farm. 
... they will paint for you this picture’’ (‘‘ Krokodil,’’ July, 
1960). 


institutes to find the way, educational institutions to 
train key people, planning institutes to make the best 
use of available resources of manpower, capital and 
knowledge, farms to produce the food, processing and 
distributing facilities, and finally the consumers, who 
in themselves represent a wide spectrum of individual 
purchasing power. 


Education 


Education plays a dual role in any political and 
sociological upheaval. In the history of the United 
States its role is dominant, and some historians have 
suggested that the development of the American way 
of life is based on universal education of our people. 
We were the first large group of people to attempt 
mass education and to offer higher edueation to all 
the population. The U.S.S.R. still has a long way to 
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go in this area, but even so, two clearly definable 
functions of education are much in evidence. First, 
there is the education of scientists, linguists, his- 
torians, economists, ete., who have the imagination 
and ability and who can assume the responsibility for 
creating and carrying on the various programs upon 
which a growing and changing society may be based. 
Second, there is the education of technicians to exe- 
cute the programs as they develop. The famous 
Moseow University and similar institutions of higher 
learning have a great responsibility and challenge in 
the most basic and general areas. There are institu- 
tions of higher learning that carry a major burden in 
certain areas, such as the Moscow Technological Insti- 
tute of the Food Industry, which has about 3000 stu- 
dents. This institution has responsibilities of teach- 
ing, service, and research not unlike our own Land- 
Grant state universities. The faculty members spend 
about one-half their time in research or service to 
industrial groups or to the Ministries of Trade and 
Health, and one-half their time in teaching. They 
have graduate as well as undergraduate programs, 
and their graduates have comparable standing with 
those of other institutions of higher learning. Accord- 
ing to the deputy director this Institute has had the 
authority for three decades to confer the title of 
candidate (equivalent to the American Ph.D.) and 
titles of Professor or Doctor, which are singularly 
reserved for those of outstanding accomplishment. 

Then there is, for example, the All-Union Institute 
for the Training of Milling Experts. Students at- 
tending must be 10th-grade graduates and have at 
least 3 years of practical mill experience. They are 
usually 22-35 years old and may study flour milling, 
feed milling, or porridge milling. Model mills and a 
commercial mill are part of the Institute facilities, 
and the courses are 50% theory and 50% practice. In 
addition to these students in courses, who, inciden- 
tally, are paid continuously by their home mills, the 
Institute has short-course programs for graduate en- 
gineers, who are sent to apply their disciplines to the 
milling industry; mill directors; laboratory directors 
for the milling industry ; and regional planning chiefs 
for the milling industry. 

There are other special schools for directors of 
food-processing plants of other types, for farm direc- 
tors, and for administrators of other kinds. 


Research institutes 

Although these educational institutions do some re- 
search, there are many research institutions with 
special responsibilities for industrial development. 
There are the so-called All-Union Research Institutes 
and also the research institutes concerned with the 
local problems of the ‘‘republics.’’ These institutes 
serve the meat, baking, milling, fruit and vegetable, 
fats and oil industries, and there are similarities in 
their organization and function. They have the usual 
scientific groups that we in the U. S. usually associ- 
ated with a research organization—chemistry, physics, 
microbiology and engineering sections; but in addi- 
tion they have large economics groups, scientific in- 
telligence groups (translators, etc.), large technology 
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2. Raw material measuring 2. Physical 2. Sanitation and 
processing systems Chemistry 3. Antibiotics tandardization 
3. Sausage and 2. Safety 
Canned Meats 
4. Refrigeration 
5. Internal Organs 


groups, pilot plants, and even small commercial 
plants. Their laboratories are not all well equipped, 
and some of their personnel are not as well qualified 
as they might be. Yet some of their equipment and 
scientists are top-flight, as we have seen at the All- 
Union Scientific Research Institute for the Meat In- 
dustry in Moscow, the Central Scientific Research 
Institute of the Bread Baking Industry, and the 
Scientific Research Institute of Food Industry of the 
Moldavian S.S.R. in Kishiney. They have large and 
extremely well equipped machine shops, where 20— 
25% of the total personnel of the research institute is 
employed. In these shops they not only can build 
what may be developed within the institute itself but 
also can copy machines purchased anywhere in the 
world or can build machines from drawings obtained 
elsewhere. Although these institutes can and do de- 
velop new ideas and techniques of their own, it is 
fair to say that emphasis is definitely on applying to 
the solution of Soviet food problems information from 
any source whatsoever. Food is the first need, and 
efficiency is second. Furthermore, patent and prop- 
erty rights on information are not recognized. 

Each research institute has a committee on pro- 
grams and policy, composed not only of the senior 
scientific officers of the institute but of key personnel 
from industry, agriculture, the Ministries of Trade 


Fig. 2. Plan of organization of the All-Union Scientific Research Institute for the Meat Industry. 


and Health, and senior scientists from other institutes 
and universities. Fig. 2 shows the organization of the 
All-Union Scientific Research Institute for the Meat 
Industry, and Table the breakdown of per- 
sonnel for this Institute. 


5 gives 


Planning institutes 


A unique type of institute in the U.S.S.R. is the 
planning institute; so, a few words about one. The 
Central Institute of Planning for the Dairy Industry 
in Moscow is primarily a group of engineers, archi- 
tects and draftsmen—550 in all—whose job is dairy 
plant design. Because of the critical shortage of 
architects and engineers this group makes standard 
layouts for any type of dairy plant—fluid milk, 
yogurt, ice cream, cheese, dry milk, dry-milk reconsti- 
tuting plants, earthquake-proof plants. 
These designs are supposed to be usable in any eco- 
nomic regiog. If the Sovnarkhoz (economic council) 

‘of the Kazakh “‘republic’’ wants to plant to produce 
kum; which is fermented mare’s milk, they can 
probably find one in the catalog of this Planning In- 
stitute of the: Dairy Industry. 

The program of the planning institute typifies the 
scarcity of highly trained personnel and the tight 
central control exerted in some areas. The standard 
layout or standard processing unit is emphasized so 
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that the same equipment is used throughout an in- 
dustry as far as possible. If production must go up 
in a particular locality, multiple units must be in- 
stalled. For example, the units designed for freezing 
fish at sea are the same as may be used in freezing 
meat or vegetables. (In Moscow, certain large build 
ings are reproduced many times to make the most effi- 
cient use of architects and construction engineers. ) 
Such an approach oceasionally leads to inefficient 
layouts, and sometimes even inadequate solutions to 
local production problems. When our group com- 
mented to this effect, it was pointed out that the need 
for food must take precedence over the efficiency or 
economy of a particular food-processing operation. 


Food-processing plants 
Kiev, 


visited 
Aserbaid- 


In addition to Moscow the group 
Odessa, Kherson in the Ukraine; Baku in 
zam; and Alma Ata in Khazakhstan at the northern 
base of the Himalayas. Besides educational, research, 
and planning institutes, we visited several farms, 
canneries, meat-packing plants, bakeries, dairies, 
wineries, and even cognac and tea plants. One is 
impressed by the almost complete spectrum from the 
modern to the archaic. In some meat plants one is 
impressed by the mechanical skinning, streamlined 
boning operations, and efficient sausage production 
layouts, and yet other operations may be character- 
ized by excessive use of hand labor. However, it must 
be remembered that labor is cheap. Some baking and 
milling operations are very good, with excellent new 
developments on continuous mixing and baking, and 
yet you might find this alongside hand bagging and 
weighing of flour; in one canning plant you may even 
see hand pitting of cherries or many very small indi- 
vidually operated open kettles for making jam, and 
in another plant ultramodern automatic tomato paste 
lines using equipment of Hungarian manufacture. 
One of the most striking comparisons was one plant 
using fairly modern equipment to produce 500 cans 
per minute with a crew of about 20 people, and an- 
other plant with about 50 people hand-making cans 
at a rate of about 70 per minute. Labor is plentiful, 
and by American standards most plants are inefficient. 
Mr. Robert MacLellan estimates that Russians use in 
their canneries eight times the labor and three times 
the floor space per unit of production that we do. 
This, of course, represents inefficient use of capital as 
well as labor. Rather poor workmanship was evident 
in much of the new construction, and this of course 


| represents to some degree inefficient use of capital 


and continuing high maintenance costs. Even so, the 
Russian food processing plant is expected to turn 
over to the state a net profit of at least 8%. At the 
distribution level another 8% is expected. By con- 
trast, American food industries are traditionally low- 
profit industries. 


One other aspect of these industrial operations or 
combines should be mentioned—the welfare oper- 
ations. Housing of workers may well be the responsi- 
bility of the combine, as well as nurseries for 
newborn babies of working mothers and rest homes 
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Maraschino cherries today blaze with the Our technical service staffs have put pro- 
same full red color that is as traditional digious and imaginative effort into this 
to them as black is to licorice or green to research on behalf of the food processing 
spearmint. In a particular way, this symbol- industry. If you have, or have had, any 
izes the remarkable accomplishments that difficulties achieving exactly the desired 
have been made to maintain the appetizing color in your food products, we invite you 
appeal and accustomed colors of foods. to utilize our facilities. 


NATIONAL® CERTIFIED FOOD COLORS 


NATIONAL ANILINE DIVISION 


40 RECTOR STREET, NEW YORK 6, N.Y 


Atlanta Boston Charlotte hicage eensbo 
Los Angeles Philadelphia Portiand, Ore Providence San Fro 
! odo ALLIED CHEMICAL CANADA, LTD 
1450 City Councillors $t., Montrea! 2 100 North Queen St., Toronto 18 


Distributors throughout the world. For informatior 
ALLIED CHEMICAL INTERNATIONAL + 40 Rector St, New York 6 NT 


3 
= 
ie 
| 
Iliad | | 


for the aged and infirm; vacation facilities, ete. The 


. paternalism of the state is much in evidence in these 
Be activities. Yet. with such control, efficient use of the 
high-quality scarce foods for young children is 

possible. 

Farms 

er The size and complexity of the farms puts a pre- 
minum on efficient and proper management. There is 


still much improvement possible, and the filtering 
down from above of the scientific know-how of agri- 
cultural production is slow in an essentially unedu- 
cated rural population. To appreciate the problem, 
reflect on the figures given by the director of one of 
their best farms |Sovkhoz ‘*Luch Vostoka’’ (Ray of 


ae the East) in Alma-Ata]. In 1959 the farm took in 
$4,100,000 ($3,500,000 from farm operations and 

$600,000 from a cinema and gaming hall), and the 
. ‘ . 
3 cost of operations was #2600000 = net profit to the 
state, $1,500,000. There are 3000 workers represent- 

ei Table 5. Brief inventories of two state farms in the U.S.S.R. 
fy State Farm in the Name of Lenin, Khotov Village 
~~ Kievo-Svyatochensk Region, Ukrainian 

Total area (acres 15,804 
Crops 

“3 (Wheat 1500, oats 625, buckwheat 150, corn 250 
4 potatoes 1125, lucerne, 1250, mise. 1000) 7.900 
Vegetables 700 
trrapes So 
Berries 125 
ay Pastures and meadows 125 
Woodland 600 
Farmer plots ).40-1.50 acres/ family) 1.875 
Ponds 175 
tg Population 1900 families; average family 4% persons 
Families live in villages 
“4 Water: 1 shallow well/5 families 
Livestock Equipment 

Cattle 2200 includes 700 milking Tractors 27 

cows 

} Pigs 2000 includes 150 so Trucks 35 

Hens 0 Passenger cars } 
Geese 1500 Combines 1 
Ducks 50,000 (hy 1965 Silage harvesters 6 
Horses 312 Cern pickers 2 
Wages 
Drivers, mechanics, cattle handlers $120—-150/month 
Common labor 40— 50/month 
Garden rent 36 acre/year 
Ray of East State Farm, Alma-Ata, Kazakh C.S.R 
irm resulted by combining 1800 individuai farms in 1920 


Total area ‘ 252,000 
For 


grazing 


titivation 


Cirait vheat, barley, oats, et 17.100 
Vegetable 
Lucerne 


14,000 shee] 
pene attle 0 milking co 65 truck 
pigs combines 
60,000 poultr > greenhouses 


leanning plant (1000 
tons annual capacity) 


1.100 horses for herding 


$45 foxes hatehery 


hives of bees ners 


of famil 
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ts boat slip on. the 


Stalin Canning Plant as seen from 
Dnieper at Kherson, Ukrainian S.S.R. 


ing 21 nationalities, and, with their families, more 
than S000 people live on the farm. The average 


worker gets $55 per month. 
Table 6 gives additional data on the above-men- 


tioned farm and on another of their very best farms, 
in the Ukraine. Whereas a few farms are efficiently 
operated, others are not. Agricultural products are 


sometimes badly handled after harvest, and this is, of 


course, just as bad as the failure to produce good 
crops in the first place. However, it is necessary to 
keep in mind that climate is very much against the 


Russian farmer in most areas. There is no secret of 
the fact that Russian agricultural production is not 
keeping pace, but this does not mean that increased 
food production is not possible. It is; but the so- 
ciological problems are of equal, or perhaps greater, 


importance than scientific problems of finding how to 


provide Russians with more and better food. 


Marketing 


There are no supermarkets as we know them. There 


are a few peasant markets, but these are of little conse- 
quence. The shops are under the Ministry of Trade, 
and each one usually sells only certain types of items. 


Table 6. Personnel for the All-Union Seientifie Resenareh In 
stitute for the Meat Industry. 


tration 


Sentor Stall 


DoS ind) professors 
it iding | Academician i 


Candidates (equivalent to 


Animal husbandmen 


Biologists | 
(Chemists 
Economists and linguists 
Skilled labor 21 
Pilot plant 18 
Machine shop ag 


Personnel at branch institu 
in the Kazakh Republi 24 
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Melor 
Beets for feeding Ph.D.) 
Kest out of iltivation 1450 Supporting staff 18 
Technologist 
je shee 
210 can 
Sive carden: 0.4 acre Total personnel 
12 
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Beeause there are shortages the Russians must stand —— 
in line almost daily, for food buying is a daily rather 
than weekly chore, as in the U.S.A. There is abso- 
lutely no salesmanship or advertising, and this is most 
disconeerting to an American. In GUM’S (General 
Universal Magazine, Russia’s most famous store, on 
Red Square), the customer chooses the food item he 
wishes to purchase, takes a check to the cashier for 
payment, and returns to surrender his receipt and 


pick up his purchase. Packaging material, which has a 
become characteristic of the American food industry, Which Antioxidas? 
is scarcely used. 
Popular education of the people 
Some of the food problems of the U.S.S.R. have , § 


been portrayed in a rather sketchy manner. Refer- 
ence has also been made to the high cost of clothing as 


well as of food, and to critical housing conditions in Their intelligent use 

the cities and poor living conditions in the rural areas. J can protect your 

The total population has been classified into the ruling a product’s reputation 
class (Communist party), the educated bourgeois, and : 

the workers. Whereas the Poles, Hungarians, and ss _~—Ss Longer shelf-life, gained 
millions of other eastern Europeans have known free- through the intelligent use of antioxidants, has 


dom and a better life, and resent the lowering of their 
standard of living, the Russians are improving their 
standard of living and many are better off than their 


often spelled the difference between success and 


failure in marketing a food product. Key to the 


parents and grandparents. They can see it and feel it. intelligent use of antioxidants is an understand- 
The controlled press and radio never lets them forget ing of their function. An easy way to obtain that 


it, and prevents ready comparison with the outside 
world. The ordinary Russian is interested and ecuri- 


understanding is through the following pieces of 


ous about America, but not particularly hostile. This literature: 

seems to be true in spite of the vitriolic and sometimes e@ Tenox—Eastman food-grade antioxidants 
moti anti-Americanis f the Soviet press and : 

antl : e The Eastman family of Tenox food-grade 
é re & > clean streets; é 

radio lere are I antioxidants 


ballet; cireus; musie and the theatre, which are all oh 
superb; broad avenues and large and attractive build- Which antioxidants for your fat-containing 
ings, which help take the edge off of poor food, poor foods? 


housing, no cars or e@ Tenox antioxidants for more effective food 
press, and radio continually remin t iat the Russian packaging materials 

economy is improving. The theme is: we (the Rus- 

sians) are here today, but we will be there in 1965. @ Tenox antioxidants for edible animal fats 
This was heard in every research institute, educa- @ Effective stabilization of inedible animal fats 
tional institution, plant, and farm visited. It is seen with Tenox 


@ Tenox feed-grade antioxidants for poultry and 
animal feeds 


@ Tenox antioxidants for the fishing industry 
@ Mechanisms of fat oxidation 
Eastman manufactures all the principal types 


of food-grade antioxidants in use today. We can, 
therefore, suggest without bias the most effective 
antioxidant for your product. For any of this 


literature about antioxidants, write to EASTMAN 
CHEMICAL Propucts, INc., subsidiary of Eastman 
Kodak Company, Kincsport, TENNESSEE. 


nl food-grade 
Tea blending and packing plant in Tbilisi, Georgian 8.S.R. a | antioxidants 
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in parks, ete. The comparisons were made on food, 
housing, consumer goods, wages, hours of work, ete., 
ete. 

The most effective presentation of this theme is at 
the permanent All-Union Exhibition of the Accom- 
plishments of the People’s Economy. This was started 
as an exhibition of agriculture, but it now ineludes all 
phases of the Soviet economy. Each ‘‘republic’’ has 
its building, and each major industry has one or more 
buildings, with agriculture (particularly food) play- 
ing a dominant part. There is a meat building, one 
for dairy, one for grain, where a Russian can buy 
a bowl of cornflakes with milk as part of the promo- 
tional campaign for corn; there are plots of fruit 
trees, corn, wheat, barley, ete. Many buildings have 
models of industrial plants or working models of 
machines. All give information on production now 
and in 1965. The exhibition, which is much like a 
world’s fair, has the purpose of building pride in the 
Russian way, of repeating that the state is really look- 
ing out for the people, and of giving in one place the 
portrayal of what makes Russia tick economically. 
Perhaps it would not be out of place to suggest that 
we in the United States have such a national exhibi- 
tion on a grand manner, where Americans and visi- 
tors from abroad could go and see a portrayal of the 
United States on the theme of national pride and 
purpose. What of a permanent exhibition to show 
the American way of life? How steel is made, or glass, 
or rayon, or paper. A model oil refinery, cement 
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plant, farm plots. What the vote of a free man means. 
How banks, stock markets, and insurance companies 
work, and for what purpose. Where better could the 
American food industry portray to its own consumers 
and to the world just how and why our food is the 
world’s cleanest and most wholesome food ? 


In summary 

The foregoing remarks and descriptions of the 
U.S.S.R. food problems and how the Russians are 
trying to solve them should not be construed to mean 
that better things cannot be ahead for the Russians. 
Their situation can be improved. The aecomplish- 
ments of our universities and experiment stations, 
government laboratories, and industrial groups are 
being studied for ways of accomplishing a Russian 
miracle analogous to the American food and agricul- 
tural miracle. The Russian food scientists and tech- 
nologists are making notable contributions. We can 
learn much from these men as they develop solutions 
to problems arising from situations of food supply 
and distribution that are unique in the world. They 
can make much rapid progress in developing a 
modern, efficient food industry. Yet the sociological 
problems, which are less subject to such direct solu- 
tion and which must be solved in order to get more 
basic food production, present formidable barriers to 
complete solution of this major problem in the 
U.S.S.R.—a plentiful supply of high-quality nutri- 
tious food for all its people. + 


1962 AAunual Meeting Get-togethers 


If your organization or alumni group is planning a breakfast, luncheon or dinner at the 
time of the IFT Annual Meeting in Miami Beach—you should get in touch immediately with 
CLARENCE DU BOIS, MINUTE MAID CO., PLYMOUTH, FLORIDA. As Sessions and Ban- 
quet Chairman, Mr. DuBois is now scheduling organized functions. Do not delay. These func- 


tions must be scheduled well in advance of the meeting. 


ing, at Miami Beach, June 10-14, 1962. 


Y'ALL COME! 


Yall Come— Miami Beach 62 


Just a reminder. Now is the time to start thinking about attending the 22nd Annual Meet- 
After attending sessions and looking over the exhibits, you are sure to enjoy relaxing in 


Miami Beach and the world-famous Fontainebleau and Eden Roc Hotels. You might want to make 
attendance at this Annual Meeting part of your vacation. More later. We'll be looking for you—so 
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Standards Development Program at the Bureau of 
Commercial Fisheries Technological Laboratory, 
Gloucester, Massachusetts 


Tux PRIMARY PURPOSES of the 
standards program of the Bureau of Commercial 
Fisheries are to upgrade the quality of fishery 
products and to promote their orderly and efficient 
marketing. Quality is upgraded by furnishing to the 
producer a blueprint from which he can make the 
highest-quality product possible. Orderly and effi- 
cient marketing is achieved by furnishing to the dis- 
tributor, wholesaler, and retailer an accurate descrip- 
tion of the quality level of the product marketed. 
The consumer, the final judge of all products, is 
assured of obtaining products of known high quality. 

The Bureau of Commercial Fisheries’ first stand- 
ards for grades were developed for frozen fried fish 
sticks by the then East Boston Technological Labora- 
tory. The standard for this product was promul- 
gated in 1956 and was adopted by many sections of 
the industry. Application of this standard was in- 
strumental in reversing a downward trend in the 
national sales of fish sticks. Realizing the value of 
this first standard, the industry, through its associ- 
ations, such as the National Fisheries Institute, re- 
quested the Bureau to develop standards for other 
products. 

Since 1956, nine such standards have been de- 
veloped in the Bureau’s laboratories in Gloucester, 
Massachusetts; Seattle, Washington; College Park, 
Maryland ; and Pascagoula, Mississippi. The Glouces- 
ter laboratory has developed standards for frozen 
haddock, cod and ocean-perch fillets, frozen fish 
blocks, and frozen raw breaded portions. Other Bu- 
reau laboratories have developed standards for frozen 
halibut and salmon steaks and raw breaded and raw 
headless shrimp. 

The purpose of this paper is to discuss the follow- 
ing topies: The U. S. Department of the Interior In- 
spection and Certification Service, new concepts in 
standards development, factors considered in stand- 
ards development, steps in development of a standard, 
and the current standards program. 


Inspection and certification service 


The U. S. Department of the Interior Inspection 
and Certification Service is the primary applier of 
the promulgated standards, and accordingly plays an 
important role in the program of standards develop- 


* All Chemists, Bureau of Commercial Fisheries, Technologi- 
cal Laboratory, Emerson Avenue, Gloucester, Massachusetts. 
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ment. This service unit, which is available to all com- 
mercial dealers of fishery products, works closely with 
standards-development personnel in the final prepa- 
ration of a standard. 

The inspectors in the unit not only examine fishery 
products for which standards are in effect but, on 
request, examine other fishery products and certify 
as to the condition of the products and as to the de- 
gree to which the purchaser’s specifications are met. 
In 1958, when this service was started, there were 16 
plants under continuous inspection. Today, there are 
39 plants under continuous inspection and 6 lot- 
inspection offices across the country. 

In plants under continuous inspection, all raw 
materials entering into the manufacture of the 
product are examined as well as the finished product 
itself. Finished products, after being examined for 
compliance with the applicable standard, are assigned 
a U.S. quality grade, which the producer is permitted 
to display on his package and in his advertising. 
Since all plants under inspection are required to 
maintain high standards of sanitation, the in-plant 
inspector performs another important function by 
inspecting the plant for sanitary conditions. The in- 
spector thus acts both as a quality-control agent and 
as a sanitarian for the plant. 

Lot inspection service is offered to those who wish 
to have inspected fishery products that have not 
undergone some prior official inspection. The prod- 
ucts are inspected for condition and for compliance 
with grade standards or specifications as set forth by 
the purchaser. These products are not permitted to 
bear a grade seal, since the sanitary and manufac- 
turing conditions under which the product was made 
are not known. The inspector certifies the product for 
compliance with the requirements for which the 
product was inspected. A certificate is issued giving 
the exact findings of the inspector. 

The quantity of fishery products inspected has in- 
creased rapidly. In 1959, 110 million pounds were 
examined. In 1960, this quantity rose to 161 million 
pounds—an increase of 37% in one year (Fig. 1). 


New concepts in standards development 


As a result of the increasing number of standards 
available, inspection problems have multiplied in 
those plants producing diversified products. The 
older standards are complex and are time consuming 
and sometimes place severe demands upon an in- 
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Fig. 7. 1959-60 production under U. 8S. Department of the 
Interior continuous-inspection program. 


spector called to grade two or more products at one 
time. As experience is being gained in the design of 
standards, the time required to apply the standard is 
being reduced. For example, 45 minutes are required 
to grade one sample of fish sticks in accordance with 
the standard promulgated in 1956; whereas with a 
similar product, raw breaded portions, less than 30 
minutes are required to ascertain the grade in ac- 
cordance with the recently published standard for 
this product. Thus, as each individual standard is 
developed, every effort is made to streamline it to 
allow the inspector to grade a greater num er of 
diversified produets per shift and still act as a quality- 
control and sanitary inspector. 

Despite the requirement for speed of inspection, 
the standard must retain its objectivity and be aceu- 
rately descriptive of the best possible product avail- 
able under commercial conditions. As a result, the 
standards are being designed in such a manner as to 
maintain objectivity while requiring minimum grad- 
ing time. Techniques of statistical analysis are being 
applied more frequently to determine the exact 
significance of all factors considered within the stand- 
ard. New equipment is being devised to make the 
measurements less tedious and to improve their accu- 
racy. Objective criteria are being investigated for 
color and texture assessments to reduce the errors 
involved in the subjective evaluation of these factors. 


Factors considered in standards development 


In general, the main factors considered in the de- 
velopment of standards are as follows: 

1) Total appearance. This factor includes, but is 
not limited to, the over-all appearance of the package, 
eolor of the product, and any dehydration of the 
product. 

2) Uniformity. This factor includes the size, shape, 


and weight of the individual pieces within the 
package. 

3) Defects. This factor generally includes natural 
blemishes, bones, and defects in cutting. 

4) Character. This factor refers directly to the 
texture of the product 

5) Organoleptic qualities. This factor refers di- 
rectly to flavor and odor. Any adverse organoleptic 
qualities limit the maximum attainable grade. 

The relative importance of the above factors varies 
from standard to standard because of the variation 
in the characteristics in each type of product. In 
addition, there are other factors that are peculiar to 
an individual product. An example of this aspect is 
the presence of shell fragments on occasion in pre- 
pared shellfish products. 

The various factors are carefully assessed as to 
their magnitude, frequency, and relative effect on 
quality. After they have been assessed, a scoring sys- 
tem is devised that realistically deseribes the quality 
level of the product. 


Steps in development of a standard 

The eight basic steps required in the actual develop- 
ment of a standard are as follows: 

1) Industry requests a specific standard, and the 
over-all need for the standard is determined by the 
Bureau of Commercial Fisheries. 

2) A plan is devised to obtain samples that statisti- 
eally represent current production. 

3) All defects in the commercially produced prod- 
uct are classified. 

4) The defects are statistically evaluated to rank 
their effect on over-all quality. 

5) A provisional draft of the standard is prepared. 

6) The provisional standard is tested under actual 
plant conditions to determine its efficiency and work- 
ability. 

7) Joint Industry-Bureau meetings are held to 
diseuss the provisional standard. 

8) The standard is promulgated in the Federal 
Register. 

As indicated in the foregoing steps, a request by 
industry, stating need for a standard for a particular 
product, must first be received. The request usually 
comes from the National Fisheries Institute, which 
acts as a liaison agent between industry and govern- 
ment. The request is then carefully analyzed to estab- 
lish that a need for the standard really exists. The 
request must represent the thinking of a large part 
of the industry, and the product must be in substan- 
tial commercial production. If these requirements are 
met, the Bureau then authorizes development of a 
standard for the product. Industry is contacted, and 
samples are obtained on a statistical basis, using the 
latest available production figures. Samples are 
obtained from both wholesale and retail outlets. 
The sampling rate is at the 94% confidence level 
and is prorated in accordance with an individual 
plant’s output in relation to the national production. 
While the product is being sampled, individual views 
on what is needed in the standard are gathered from 
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Vitamin A man 


It may well be that Bob Edwards, our general sales manager, 
has called on you. He is selling the output of the plant that 
makes Myvax” Vitamin A Acetate and Palmitate, and Myvax 
Dry Vitamin A Palmitate. 

To keep the plant busy, Mr. Edwards grinds out the mileage 
like an airline pilot. Or a ubiquitous service representative. 
Which, in essence, he is. For, in this business, successful selling 
does not revolve about the shine on your shoes or even the 
force of your personality. You sell, ultimately, by what you 
can do to help your customer. 

Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York and Chicago ¢ W. M. Gillies, Inc., West 
Coast @ Charles Albert Smith Limited, Montreal and Toronto. 


leaders in research and 
production of vitamin A 


Distillation Products Industries 
is o division of Eastman Kodak Company 
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producers and distributors. All samples are evaluated 
as soon after procurement as possible. If storage 
prior to evaluation is required, the samples are held 
at —20°F. All samples are evaluated for the inci- 
dence of quality defects, whether natural or manu- 
facturing in origin. The magnitude, frequency, and 
over-all effect of defects on quality are noted. 

The defects are then classified, and each is statisti- 
cally analyzed for its significance. Generally, only 
defects more than one standard deviation from the 
normal in both frequency and magnitude are con- 
sidered detrimental to quality. Using the results of 
the statistical analysis, the Bureau designs score 
sheets, which are commented on by industry at in- 
formal cuttings and in-plant testing. The score sheets 
and comments form the basis on which a provisional 
draft of the standard is prepared. The requirements 
set forth in the standard reflect the product of highest 
quality that processors can economically produce. 
The product is precisely described so as to include all 
its styles, types, and varieties. 

Major producers test the workability of the pro- 
visional standard under actual production and com- 
ment on whether it is realistic and a true measure of 
quality. Comments received are carefully considered 
in the editing of the provisional draft. Public hear- 
ings are held and are attended by members of indus- 
try and government. Purchasing agents, brokers, dis- 
tributors, packers, and members of consumer organi- 
zations also are invited. Comments at the hearings 
are evaluated and are reflected in the final draft of 
the provisional standard. 

The provisional standard is promulgated in the 
Federal Register as a Notice of Proposed Rule Making. 
A period of 30 additional days is allowed for industry 
comment prior to final publication of the standard 
in the Federal Register as a Notice of Rule Making. 
Once published, the standard becomes official. 


Current program 


At present, the Gloucester laboratory is developing 
new standards for frozen fried breaded portions, 
fried scallops, and pollock fillets. The laboratory is 
cooperating with the Bureau’s Seattle laboratory in 
developing a standard for frozen flounder and sole 
fillets and is revising the fish-stock standard to reflect 
modern industry practices. In the future, standards 
will be developed for frozen whiting, frozen fried 
fillets, frozen raw seallops, and for other important 
fishery products. It is expeeted that the development 
of standards for such species of fish as pollock and 
whiting will help to further improve the quality and 
marketability of these species. 
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To foam 


If you are interested in the miraculous new “‘fruit-fluffs” 
or “frozen fruit-fluffs,”” read this: 

The bow! on the left contains grape juice in the form of 
a “‘fruit-fluff."’ It has about 18 times as much volume as 
when we put the juice in the bowl and beat it. All it took 
was a small amount of either of those types of Myvero/® 
distilled monoglycerides which we make from hydro- 
genated lard or hydrogenated cottonseed oil, plus 
whipping. 

We could have put a trace of the same material with 
the grape juice, or with any other fruit juice or puree, 
and whipped it while freezing. The result would have 
been a “frozen fruit-fluff’’ that looks familiar, tastes 
wonderful, and is low in calories. 


or 


not to foam? 


We can help you either way 


If you are interested in foam suppression in food proc- 
essing, read this: 

The bowl on the right contains more of the same grape 
juice boiling without the usual troublesome foaming 
because we added a small amount of another type of 
Myverol distilled monoglycerides we make from an un- 
saturated vegetable oil. 

Now that you are interested, tcl! us in what, and we'll 
send samples of the right types of Myverol distilled mono- 
glycerides, together with technical data, so you can 
whip up or conquer some foams of your own, or create 
a new product, perhaps. 

Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York and Chicago * W. M. Gillies, Inc., 
West Coast * Charles Albert Smith Limited, Montreal 
and Toronto. 


distillers of monoglycerides 
made from natural fats and oils 


Also... vitamin A in bulk 
for foods and pharmaceuticals 


Distillation Products Industries i: « division o¢ Eastman Kodak Company 
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Recent Progress in the Consideration of Flavoring 
Ingredients Under the Food Additives 
Amendment. II.’ 


Tus PAPER, the third in a series 
(Hall, 1959, 1960), reviews activities carried out dur- 
ing the past year under the aegis of the Food Addi- 
tives Committee of the Flavoring Extract Manufac- 
turers’ Association (FEMA). 

The FEMA began work under the Food Additives 
Amendment by submitting, at the request of the Food 
and Drug Administration, a tentative listing of 
flavoring substances that served as the basis for the 
first FDA White List on natural flavors. Next, we 
began a survey that included practically every major 
manufacturer and many users of food and beverage 
flavors. By this means, we gathered a large mass of 
reliable data on the identity, levels, volumes, im- 
portance, and manner of use of flavor ingredients. 
Some toxicological information also came from the 
survey. 

When it became apparent we could not analyze and 
apply the results of the survey in time to meet the 
March 5, 1960, deadline, we applied for a one-year 
extension on all substances not yet on a proposed 
White List. 

In later discussions with the FDA, different views 
were expressed as to the best way of establishing the 
status of many flavoring ingredients under the 
Amendment. This matter, having been analyzed in 
detail in the last paper, is not repeated here. It is 
sufficient to say that we decided not to file petitions for 
regulations governing a large group of flavoring in- 
gredients which were excluded by statutory definition 
because no question of safety existed, or for which it 
would clearly be impossible to satisfy the regulatory 
requirements for a petition. We chose instead to sub- 
mit all available information to a panel of inde- 
pendent and fuliy qualified experts who would have 
complete freedom to decide which ingredients were, 
and which were not, generally recognized as safe 
(GRAS) under conditions of intended use. This 
panel has been organized and is functioning. At the 
end of this paper appears a list of all flavor in- 
gredients now considered GRAS by the panel. It 
includes the earlier list published (Food Processing, 
1961; What’s New in Food and Drug Research, 1961; 
Food Chemical News, 1961), and supersedes the ten- 
tative list in the prior paper (Hall, 1960). 


* Presented at the Twenty-first Annual Meeting, Institute of 
Food Technologists, New York. 
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McCormick & Company, Inc., Balti- 
more 2, Maryland 


and 
Bernard L. Oser 


Food and Drug Research Laboratories 
Incorporated, Maspeth 78, New York 


In accordance with the previously announced pro- 
gram, we are about to solicit the firms that partici- 
pated in our survey to determine the extent to which 
they are willing to finanee the testing necessary on 
substances whose status has not yet been resolved by 
the panel. 

Future activities will include: a) the testing pro- 
gram itself; b) continuing to supply to FDA full and 
final information on our survey and the results of the 
expert panel evaluations in each instance; and ec) 
publication of the detailed results of our program 
in monograph form. 

The remainder of this paper concerns the organiza- 
tion and operation of the expert panel, the criteria 
employed in arriving at its judgments, and the results 
obtained. 

We early decided on a panel of six to eight experts. 
Fewer would make it difficult to obtain an adequate 
breadth of representation of areas of special interest ; 
more would introduce problems of communication 
and full attendance, as well as expense. 

Among the areas of special competence included in 
the backgrounds of our panel members are biochemis- 
try and intermediary metabolism, toxicology and 
metabolism of hydrocarbons, correlation of chemical 
structure and pharmacology of drugs, physiologic dis- 
tribution and metabolism of food components, carci- 
nogenesis, and cancer chemotherapeutic drugs. The 
panel includes members with academic, industrial, 
governmental, and independent institutional experi- 
ence. Some have served on special food additive 
committees of the National Research Council and 
various scientific organizations. both national and 
international. Some have served on expert advisory 
committees for the FDA, and one is a former member 
of its scientific staff. In serving on this panel, the 
members have acted in their individual capacities, and 
in no way have they represented the organizations 
with which they are affiliated. Their names and ad- 
dresses are: 

David W. Fassett, M.D. Horace W. Gerarde, Ph.D., 
Laboratory of Industrial M.D. 

Medicine Medical Research Division 
Eastman Kodak Company Esso Research and Engineer- 
Rochester 4, New York ing Company 

Linden, New Jersey 


(Continued on page 22) 
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seasoning 
a science 


The ability to create and produce a seasoning 
to meet your exact needs, plus the assurance 
that it is in compliance with Food Additive 
Laws—IS A SCIENCE AT STANGE. 

The ability and versatility to produce 
seasonings such as Soluble, Liquid, 50-A 
Microground® and Ground for all types of 
finished products JS A SCIENCE AT 
STANGE. 

The technical skill to control the flavor 
potency of each and every shipment to pre- 
cise specifications—JS A SCIENCE AT 
STANGE. 

The talent to create . .. the skill to 
produce .. . and the flexibility to fit your 
needs—IJS THE MOTTO AT STANGE. 


WM. J. STANGE CO., Chicago 12, Ill. 
Paterson 4, N. J.—Oakland 21, Calif. 
Canada: Stange-Pemberton, Ltd., Toronto, Ont. 
Mexico: Stange-Pesa, S. A., Mexico City 


50-A Microground Spice® NDGA Antioxidant® Ground Spice 
Cream of Spice Soluble Seasoning” 
Peacock Brand Certified Food Color® 
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M.D. 
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The Dow Chemical Company 

Midland, Michigan 


FOOD TECHNOLOGY, DEC 
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Chemistry and Nutrition 
Institute for Cancer Research 
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Philadelphia 11, Pennsylvania 
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M.D. 
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One of the authors (B.L.O.), as the FEMA’S con- 
sultant on food additive matters, organized the panel. 
Both authors participated in the deliberations of the 
panel. 

It is of interest that the scientific publications of 
this group in the fields of toxicology, pharmacology, 
and related areas, total more than 400. 

The panel’s first step was to consider the substances 
involved in terms of chemical groupings into which 
they fall, the information available, and the types of 
decisions required. 

Recognition of groups of related compounds that 
could, with due caution, be considered together, and 
among which useful analogies could be made, was 
an early phase in the panel’s evaluation. There is 
ample precedent, both scientific and legal,” for such 
grouping. 

As the panel gained familiarity, it began to develop 
tentative criteria, and upon these criteria arrived at 
preliminary conclusions. 

A noteworthy aspect of the panel’s operation was 
the frequent and stimulating cross-flow of ideas. It 
rapidly became apparent that the panel collectively 
was far more informed than any of its members indi- 
vidually. Clearly, no amount of separate study, and 
no independent individual opinions could replace the 
common judgment achieved in open meeting. Face- 
to-face discussion was absolutely essential. Each de- 
termination by the panel that a substance is GRAS 
under conditions of intended use represents the unani- 
mous conclusion of the panel. 

The panel has assumed from the beginning that the 
identity of the ingredient in question conforms to that 
implicit in its name. There will be cases in which 
specifications are necessary to assure the exclusion of 
undesirable impurities. This is also true of many sub- 
stances now on White Lists for which the only prac- 
tical guide at present is ‘‘appropriate food grade,’’ or 
‘‘good manufacturing practice.’’ The panel’s con- 
clusions regarding safety concern only the ingredient 
named. 


bec |. . In determining, . . . whether a proposed use of a 
food additive is safe, the Secretary shall consider among other 
relevant factors ... the cumulative effect of such additive. . 
taking into account any chemically or pharmacologically re- 
lated substance or substances... ’’ [Food Additives Amend- 
ment of 1958, See. 409(c) (5).] 

**Food additives that cause similar or related pharmacologi- 
cal effects will be regarded as a class,...’’ [Food Additive 
Regulations, Subpart A, Section 121.4 (a).] 
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Several factors have been of key importance in the 
reasoning by which the panel has arrived at a de- 
cision as to the status of each substance. Among these 
are: 


(1) Toxicity data; 

(2) Metabolic data; 

(3) Oceurrence of the substance in natural foods; 

(4) Analogies with chemically related substances, 
the toxicity or metabolism of which is known; 

(5) The nature, level, and volume of use of the sub- 
stance in foods; and 

(6) The toxicologie significance of the levels in use. 


Toxicity data, where available, provided the most 
useful information. In a number of cases, this infor- 
mation from short-term animal studies was available 
through the courtesy of manufacturers who spon- 
sored such tests of flavor components several years 
ago. In other instances, short-term or acute informa- 
tion was available because of present or intended 
uses other than as flavors. In a few cases, informa- 
tion from chronic studies was at hand, but seldom 
were these designed in relation to intended use of the 
substance as a flavor. 

In the course of its work, the panel found that a 
considerable amount of information existed on the 
metabolism of flavor ingredients. These data were 
not only to be found in authoritative reference books 
such as that by Williams (1959), but were frequently 
buried in the literature, often collected in the course 
of work on other substances and for other reasons. It 
should be emphasized that, in judging safety, it is not 
enough merely to say that the metabolic fate of a sub- 
stance is known. It is important to consider not only 
the original substance but its metabolites, and the or- 
ganism’s capacity to detoxify and eliminate them. 
The panel recognizes the inherent limitations of any 
single criterion. It is particularly aware of our lack 
of full knowledge of biotransformations and their 
resulting physiological effects. Nevertheless, it found 
the existing information on such biotransformations 
exceedingly helpful, particularly in view of the very 
low levels of use of these substances compared with 
the levels at which the biochemical and pharmacologi- 
cal studies were originally conducted. Metabolic data, 
and assumptions based on such data, played a part in 
the panel’s decisions more frequently than any other 
type of experimental information. 

The panel attached appropriate weight to the oceur- 
rence of a substance in natural foods. The more 
widely the substance has been found, the higher the 
levels (where known), and the greater the volume of 
consumption of the foods involved, the stronger the 
presumption of safety that can be drawn. 

Probably the most difficult area of decision involved 
analogies as to toxicity and metabolic fate based on 
similarities in chemical structure. The panel has fre- 
quently based its conclusions, at least in part, on such 
analogies, and in a few cases entirely on analogy. 
Many factors affect the validity of such reasoning. 
Ciearly, if there is considerable information on sev- 
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eral members of a tentative grouping and this infor- 
mation indicates consistency of behavior within the 
group, then the strength of further analogies is 
greatly enhanced. For example, the body’s ability to 
split simple esters or to metabolize safely straight- 
chain fatty acids and alcohols, is well established. 
There are other groups of compounds about the safety 
of which a great deal is known. The members of such 
groups constitute the great majority of flavoring 
ingredients. 

Naturally, all such information must be interpreted 
in the light of intended use in human food. Levels 
of use, total volume consumed, and type of foods in- 
volved are among the major factors that permit a 
knowledge or estimate of toxicity to be converted into 
an estimate of safety or hazard. The judgment of the 
panel that a substance is GRAS applies only to uses 
under the conditions and within the limits established 
in the FEMA survey. These limits will be specified 
in a forthcoming monograph. Until this appears, 
good manufacturing practice can continue to be a 
reasonable guide. 

The very low levels and volumes of use of most 
flavoring substances raise the general question of the 
toxicological significance of the substances at these 
levels. Our expert panel believes that flavor ingredi- 
ents used at average maximum levels of less than 
10 ppm in foods, and at an annual volume of less than 
1,000 pounds, for at least 10 years of common use, 
can indeed be said to be toxicologically insignificant 
under conditions of intended use, provided the chemi- 
cal structure is compatible with a reasonable presump- 
tion of the capacity of the body to dispose of trace 
quantities safely through known metabolic pathways. 

The panel recognizes that most flavor ingredients 
are quantitatively self-limiting, so that excessive use 
would render food inedible. 

It should be clear from this that in only a few cases 
does the panel base its conclusions on clear-cut and 
exhaustive studies in which each compound stands 
alone. Instead, the picture is more complex. The 
amount of information available on any group of 
closely related compounds is considerable. But it may 
consist of acute and short-term studies on one mem- 
ber, acute data on two others, metabolic studies on 
one or more of the group, and the knowledge that sev- 
eral of the ingredients have been found in natural 
foods. 

The unanimous scientific judgment of the panel 
determines to what extent the information and in- 
ferences thus available can be extended to other mem- 
bers of the series. Stated differently, the judgment of 


the panel determines the size and composition of the 


group of ingredients within which consistent relation- 
ships can reasonably be assumed to obtain. 

After the panel finishes its detailed consideration 
of each substance, it periodically reviews its actions 
to date, in order to eliminate errors, ensure con- 
sistency, and refine the criteria employed. 

To date (July, 1961), the panel has completed its 
evaluation of more than 800 substances. At this point, 
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662 are GRAS, and 130 will be held for further study. 
One hundred and nineteen (119) will be subject to 
no further action by the FEMA Food Additives Com- 
mittee and expert panel, because of lack of interest or 
information. There are an additional 463 natural 
spices, seasonings, essential oils, ete., on which the 
panel has decided not to pass judgment. 

The criteria the panel has employed on pure chemi- 
cal substances are not applicable to mixtures of un- 
certain composition, such as essential oils and botani- 
eals. In formulating its White Lists, the FDA has 
available to it not only the basis of common use, but 
also other provisions of the Food, Drug and Cosmetic 
Act © that the panel has considered to be outside the 
area of scientific judgment, and hence chose not to 
employ. 

In its work, the panel has studied more than 1,000 
Keysort summary sheets, and repeatedly reviewed 
these, comparing similar compounds. It has spent 
more than 100 hours in meetings, excluding travel, 
correspondence, and considerable individual study. 

The testing program was discussed in the previous 
paper in this series. Jn vitro tests are planned in ad- 
dition to metabolic and feeding studies in animals, 
depending on the individual compound or class with- 
in which it falls. The principal classes on which addi- 
tional information is needed are acetals, lactones, 
alkynoie esters, epoxy acid esters, and certain ethers, 
ionone derivatives, and coumarin derivatives. The 
FEMA has applied for an additional extension, under 
the regulations recently announced, for all these sub- 
stances on which our work may continue. If the neces- 
sary tesiing is not sponsored cooperatively by indus- 
try, the substances involved will probably disappear 
from use as the extensions expire, unless some com- 
pany or companies independently choose to support 
further study. As the testing of compounds, or 
groups of compounds, is completed, we shall publish 
the results, and resubmit these new findings to the 
expert panel for final evaluation of general recogni- 
tion of safety based on all the data then available. 

The FEMA is satisfied that the measures described 
here fulfill both the spirit and letter of the law. After 
our experience with the expert panel, we doubt that 
it would be practical, or even possible, to assemble a 
more competent and effective group, or to obtain more 
informed and valid judgments. So far as general 
recognition of safety under the conditions of intended 
use is concerned, the panel’s conclusions stand unless 
questioned by equally competent authority armed 
with controverting evidence. While we do not require 
or ask further action by any other group, we welcome 


“See. 402. ‘‘A food shall be deemed to be adulterated—(a) 
(1) If it bears or contains any poisonous or deleterious sub 
stance whieh may render it injurious to health; but in case the 
substance is not an added substance, such food shall not be eon- 
sidered adulterated under this clause if the quantity of such 
substance in food does not ordinarily render it injurious to 
health; ... ’’ (emphasis supplied)—Federal Food, Drug and 
Cosmetic Act. 
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FDA concurrence in these conclusions. To that end, 
the FEMA is making available to the FDA the full 
background of information on each item, as quickly 
as it can be put in suitable form, and is seeking as 
wide publication and as much familiarity with its 
actions as is possible. 

We expect that food firms will find the published 
lists of the FEMA expert panel useful in the same 
way as White Lists are used, in assuring themselves 
and their customers of compliance with the provisions 
of the law. We welcome opportunities such as this to 
review our work and expose it to the comments and 
eriticism of others. 
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FLAVORING ExTRACT MANUFACTURERS’ ASSOCIATION 


Flavoring Substances Generally Recognized as Safe 
for Their Intended Use 

Acetaldehyde Acetic acid, methyl ester 
Acetic acid 
Acetic acid, iso-amyl ester 
Acetie acid, anisy! ester 
Acetic acid, benzyl ester 
Acetic acid, borny! ester 
Acetic acid, iso-borny! ester 


2-butyl ester 
Acetic acid, nery! ester 
Acetic acid, 1,3-nonanediol 
mixed esters 
Acetie acid, nonyl ester 
Acetie acid, oetyl ester 
Acetic acid, phenethy! ester 
Acetie acid, 4-phenyl-2 
butanol ester 


Acetic acid, butyl ester 
Acetic acid, iso-buty! ester 
Acetic acid, calcium salt 
Acetic acid, earvyl ester 
Acetie acid, cinnamyl ester 
Acetie acid, citronelly! ester 
Acetic acid, cyclohexane“thy! 


Acetic acid, phenylpropy! 
ester 

Acetie acid, piperony! ester 

Acetic acid, potassium salt 

Acetic aeid, propyl ester 


ester 
Acetic acid, eyelohexy! ester 
Acetic acid, decy! ester 
Acetic acid, dihydroearvy! 


Acetic acid, iso-pulegol ester 
Acetie acid, rhodiny] ester 


ester Acetic acid, santalyl ester 
Acetic acid, a,a-dimethy! Acetic acid, sodium salt 

phenethy! ester Acetie acid, terpinyl ester 
Acetic acid, dodecyl ester Acetic acid, tetrahydrofur 


(Lauryl acetate 
Acetic acid, 2-ethy! butyl ester 
Acetic acid, ethy! ester 
“Acetic acid, eugenyl ester 
Acetic acid, iso-eugeny! ester 
Acetic acid, furfuryl ester 
Acetic acid, gerany! ester 
Acetic acid, hepty! ester 
Acetic acid, 2-hexenyl ester 


Acetic acid, hexyl ester 
Acetic acid, 1-hydroxy-3 Acetoacetic acid, iso-butyl 
ester 


nonanone ester 
Acetic acid, isopropyl! ester Acetoacetic acid, ethyl ester 
Acetoacetic acid, geranyl 


Acetie acid, linaly! ester 


furyl ester 
Acetic acid, o-toly! ester 
Acetie acid, p-tolyl ester 
Acetic acid, 10-undeeene-1-ol 
ester 
Acetic acid, vanillin ester 
(tri-) Acetin 
Acetoacetic acid, benzyl ester 
Acetoacetic acid, butyl ester 


Acetic acid, menthy! ester ester 
Acetic acid, a-methylbenzy! Acetoin 
ester Acetophenone 
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Acetie acid, 2-methyl-4-phenyl- 


Acetyleitrie acid, tributyl 
ester 

2-Acetyl-3-phenylpropionic 
acid, ethyl ester 

Aconitie acid 

Aconitie acid, mixed ethyl 
esters 

Aerylie acid, ethyl ester 

Adipie acid 

Alginates, sodium, calcium 
and ammonium 

Allyl isothiocyanate 

4-Allylveratrole (Eugeny! 
methyl ether) 

Amy! aleohol 

iso-Amy] aleohol 

Anethole 

Angelic acid, iso butyl ester 

Anisaldehyde 

Anisie acid, ethy! ester 

Anisie acid, methy] ester 

Anisole 

Anisyl aleohol 

Anthranilie acid, allyl ester 

Anthranilie acid, butyl ester 

Anthranilie acid, iso-buty! 
ester 

Anthranilie acid, cinnamy! 
ester 

Anthranilic acid, cyclohexy! 
ester 

Anthranilie acid, ethyl ester 

Anthranilice acid, linaly! ester 

Anthranilie acid, methyl ester 

Anthranilie acid, phenethyl] 
ester 

Anthranilie acid, terpinyl 
ester 

Aseorbie acid 

Benzaldehyde 

Benzoie acid 

Benzoie acid, iso-amyl! ester 

Benzoie acid, benzy] ester 

Benzoie acid, iso-butyl ester 

Benzoie acid, ethyl ester 

Benzoie acid, eugenyl ester 

Benzoie acid, gerany! ester 

Benzoie acid, isopropyl ester 

Benzoic acid, linaly! ester 

Benzoie acid, methyl! ester 

Benzoie acid, phenethyl ester 

Benzoie acid, propyl! ester 

Benzoie acid, sodium salt 

Benzoin 

Benzophenone 

Benzoylacetic acid, ethyl ester 

Benzyl alcohol 

3-Benzyl-4-heptanone 

Borneol 

iso-Borneol 

Brominated vegetable oils 

1-Butanol 

2-Butanone 

Butter acids* 

Butter, esters” 

iso-Butyl aleohol 

Butylated hydroxyanisole 
(BHA) 

Butylated hydroxytoluene 
(BHT) 

a-iso-Butylphenethy! aleohol 


p-ter-Butylphenylacetie acid, 
methyl ester 

Butyraldehyde 

iso-Butyraldehyde 

Butyrie acid 

iso-Butyrie acid 

Butyrie acid, allyl ester 

Butyrie acid, amyl] ester 

Butyrie acid, iso-amy! ester 

Butyrie acid, anisy) ester 

Butyrie acid, benzyl ester 

iso-Butyrie acid, benzyl! ester 

Butyrie acid, buty! ester 

Butyrie acid, iso-butyl ester 

iso-Butyric acid, butyl ester 

iso-Butyrie acid, iso-butyl 
ester 

Butyrie acid, cinnamy! ester 

iso-Butyrie acid, cinnamy! 
ester 

Butyrie acid, citronellyl ester 

iso-Butyrie acid, citronelly! 
ester 

Butyrie acid, eyelohexy] ester 

Butyrie acid, deeyl ester 

iso-Butyrie acid, a,a-dimethy| 
benzyl! ester 

Butyrie acid, a,a-dimethyl- 
phenethyl ester 

Butyrie acid, a-ethylbenzy! 
ester 

Butyrie acid, ethyl ester 

iso-Butyrie acid, ethyl ester 

Butyrie acid, geranyl ester 

iso-Butyrie acid, gerany] ester 

Butyrie acid, heptyl ester 

iso-Butyrie acid, heptyl ester 

Butyrie acid, hexyl ester 

Butyrie acid, isopropyl ester 

iso-Butyric acid, isopropyl] 
ester 

Butyrie acid, linaly! ester 

iso-Butyrie acid, linaly] este: 

Butyrie acid, a-methylbenzy! 
ester 

Butyrie acid, methy! ester 

iso-Butyrie aeid, methyl ester 

iso-Butyric acid, 2-methyl-4 
phenyl-2-butanol ester 

Butyrie acid, 2-methyl-2 
propen-l-ol ester 

Butyrie acid, neryl ester 

iso-Butyrie acid, neryl ester 

Butyrie acid, octyl ester 

iso-Butyrie acid, octy| ester 

Butyrie acid, phenethyl! ester 

iso-Butyrie acid, phenethy! 
ester 

iso-Butyrie acid, 2-phenoxy- 
ethyl ester 

Butyrie acid, 2-phenylpropy|! 
ester 

iso-Butyrie acid, 3-pheny]- 
propyl ester 

iso-Butyrie acid, piperony! 
ester 

Butyrie acid, propy! ester 

iso-Butyrie acid, propyl ester 

Butyrie acid, rhodiny! ester 

iso-Butyrie aeid, rhodiny| 
ester 


* Assuming that these are a mixture consisting only of the saponified 
acids reported in the literature as derived from butter in the approxi- 


mate proportions normally occurring. 


>» Assuming that these are the ethyl esters of butter acids (q.v.). 
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Butyrie acid, terpinyl ester 

iso-Butyrie acid, terpiny! 
ester 

3utyrie acid, tetrahydrofur 
fury! ester 

iso-Butyrie acid, p-tolyl ester 

(tri-) Butyrin 

Butyryllactie acid, butyl! ester 

Caffeine 

Camphene 

d-Camphor 

Caramel color 

Carboxymethyleellulose 

Carvacrol 

Carveol 

4-Carvomenthenol 

Carvone 

8-Caryophyllene 

Cinnamaldehyde 

Cinnamie acid 

Cinnamie acid, allyl ester 

Cinnamie acid, iso-amy! este! 

“id, benzyl! ester 

“id, butyi ester 

“id, iso-butyl ester 


Cinnamie 

Cinnamie 

Cinnamie : 

Cinnamie acid, cinnamy! ester 

Cinnamie acid, cyclohexy! 
ester 

Cinnamie acid, ethyl ester 

Cinnamie acid, heptyl ester 

Cinnamie acid, isopropyl ester 

Cinnamie acid, linalyl ester 

Cinnamie acid, methy! ester 

Cinnamie acid, phenethy! 
ester 

Cinnamie acid, 3-phenylpropy! 
ester 

Cinpamie acid, propyl ester 

Cinnamie acid, terpiny! ester 

Cinnamy! aleoho! 

Citral 

Citric aeid 

Citrie acid, sodium salt 

Citric acid, triethyl ester 

Citronellal 

d-Citronellol 

i-Citroneliol 

Citroneliyloxyacetaldehyde 

p-Cresol 

Crotonie acid, allyl ester 

Cuminaldehyde 

Cyclohexaneacetie acid 

Cyclohexaneacetic acid, allyl 
ester 

Cyelohexanebutyrie acid, ally! 
ester 

Cyclohexanehexanoie acid, 
allyl ester 

Cyclohexanepropionie acid, 
allyl ester 

Cyelohexanepropionie acid, 
ethyl ester 

Cyclohexanevalerie acid, allyl 
ester 

p-Cymene 

6-Decalactone 

Decana! 

Deeanoic acid 

Deeanoie acid, ethyl ester 

1-Decanol 

2-Decen-1-al 

2-Decenoic acid, butyl ester 

Diacetyl 

Diallyl disulfide 
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Diallyl sulfide 

Dibutyl sulfide 

Dihydrocarveol 

p-Dimethoxybenzene 

2,4-Dimethyl acetophenone 

3-Dimethylerotonie acid, 
benzyl ester 

2,6-Dimethy]l-5-heptenal 

2,6-Dimethvi octanal 

3,7-Dimethyl-1l-octanol 

a,a-Dimethylphenethy! aleohol 

Dimethyl sulfide 

1,3-Diphenyl-2-propanone 

5-Dodeealactone 

Dodeeanal (Lauraldehyde ) 

Dodecanoie acid (Laurie acid 

Dodeeanoie acid, iso-amy] 
ester (iso-Amyl laurate) 

Dodeeanoie acid, butyl! ester 
(Butyl laurate ) 

Dodecanoie acid, ethyl ester 
(Ethyl laurate ) 

Dodeeanoie acid, methyl ester 
(Methyl laurate) 

Dodeeanoic acid, p-tolyl ester 
(p-Cresyl laurate ) 

1-Dodeeanol (Laury! alcohol) 

2-Dodecena 

Draco rubin, extract 

Erythorbie acid (iso-Aseorbie 
acid ) 

Estragole (p-Allylanisole 

Ethanol 

6-Ethoxy-m-anol (Propeny] 
guaethol ) 

p-Ethoxy benzaldehyde 

2-Ethoxy-p-eymene (Carva 
eryl ethyl ether) 

2-Ethoxy-5-propenylanisole 
(iso-Eugeny] ethyl ether) 

2-Ethylbutyraldehyde 

2-Ethylbutyrie acid 

2-Ethylbutyrie acid, allyl 
ester 

Ethylene oxide ‘ 

4-Ethylguaiacol 

2-Ethyl-2-heptenal 

Ethyl nitrite 

Ethyl vanillin 

Eucalyptol 

Eugenol 

iso-Eugenol 

Farneso 

d-Fenchone 

Fenchyl alcohol 

Formie acid 

Formic acid, amyl ester 

Formic acid, iso-amyl] ester 

Formic acid, anisyl ester 

Formie acid, benzyl ester 

Formie acid, bornyl ester 

Formie acid, iso-borny! ester 

Formic aeid, buty! ester 

Formic aeid, iso-butyl ester 

Formie acid, cinnamyl ester 

Formic acid, citronellyl ester 

Formic acid, cyclohexyl ester 

Formie acid, a,a-dimethyl 
phenethyl ester 

Formic acid, ethy! ester 

Formic acid, eugenyl ester 

Formic acid, iso-eugenyl! ester 

Formic acid, geranyl ester 

Formic acid, heptyl ester 


© As a fumigant for whole and ground spices, provided that residues 
of ethylene oxide do not exceed 50 ppm 


Formie aeid, hexyl ester 

Formie acid, isopropyl ester 

Formie acid, linalyl ester 

Formie acid, a-methylbenzy! 
ester 

Formie acid, neryl ester 

Formie acid, octyl ester 

Formie acid, phenethy! ester 

Formie acid, 3-phenylpropy! 
ester 

Formie acid, propy! ester 

Formie acid, rhodinyl ester 

Formic acid, terpiny! ester 

Fumarie acid 

2-Furanaerylie acid, propy! 
ester 

2-Furanbutyrie acid, iso-amyl 
ester 

2-Furanmethanethiol (Fur 
furyl mereaptan ) 

2-Furanpropionie acid, iso 
amyl ester 

2-Furanproprionic acid, iso 
butyl ester 

2-Furanpropionie acid, ethyl 
ester 

Furfural 

Furfuryl alcohol 

Furoie acid, allyl ester 

Furoie acid, amyl ester 

Furoie acid, hexyl ester 

Furoie acid, methyl! ester 

Furoie acid, phenethyl ester 

Furoie acid, propyl ester 

Furyl acrolein 

1-Furyl-2-propanone 

Fusel, oil, refined 

Gallie aeid, propyl ester 
(Propyl gallate) 

Geraniol 

Glueose pentaacetate 

Glycerol 

Glyeyrrhizin, ammoniated 

Guaiae gum, extract 

Guaiacol 

Guar, gum 

Heptanal 

2,3-Heptanedione 

Heptanoie acid, ally! ester 

Heptanoie acid, amyl estet 

Heptanoie acid, butyl ester 

Heptanoie acid, iso-buty! ester 

Heptanoie acid, ethyl 

Heptanoie acid, methyl ester 

Heptanoie acid, octyl ester 

Heptanoie acid, propy! ester 

1-Heptanol 

2-Heptanone 

3-Heptanone 

4-Heptanone 

Hexadeeanoie acid (Palmitie 
acid ) 

Hexadeeanoie acid, ethyl ester 
(Ethyi palmitate 

1-Hexadeeanol (Cetyl aleohol ) 

Hexanal 

3-Hexanedione 

Hexanoie acid 

Hexanoie acid, allyl ester 

Hexanoie acid, amy! ester 

Hexanoie acid, iso-amyl ester 

Hexanoie acid, butyl ester 

Hexanoie acid, iso-butyl ester 


Hexanoie acid, ethyl ester 


Hexanoie acid, geranyl ester 

Hex 

Hex 

Hexanoie acid, linalyl ester 

Hex 

Hexanvic acid, 3-phenylpropy] 
ester 


anoie aeid, hexyl ester 
anoie acid, isopropyl ester 


anole acid, methyl ester 


Hexanoie acid, propyl ester 
1-flexanol 
2-Hexenal 
2-Hexenoie acid, methyl ester 
»-Hexen-1-o] 
3-Hexen-1-ol 
p-Hydroxybenzoie acid, butyl 
ester 
p-Hydroxybenzoie acid, 
methyl ester 
p-Hydroxybenzoie acid, 
propyl ester 
Hydroxycitronellal 
Hydroxy citronellol 
3-Hydroxy-2-methyl-y 
pyrone (Maltol) 
5-Hydroxy-4-oetanone 
4-(p-Hydroxyphenyl) -2 
butanone 
Indole 
p-Isopropyl acetophenone 
Isopropyl aleohol 
p-Isopropylbenzyl aleohol 
3-(p-Lsopropyl) phenyl pro- 
pionaldehyde 
Lactie acid 
Lactic acid, butyl ester 
Lactic acid, ethyl ester 
Levulinie acid 
Levulinie acid, butyl ester 
Levulinie acid, ethyl ester 
d-Limonene 
Linaloél 
1-Malie acid 
Malie acid, diethyl ester 
1,8-p-Menthadien-7-ol 
Menthol 
(d)-neo-Mentho! 
Menthone 
Methanethiol (Methyl 
mercaptan 
8-Methiopropionaldehyde 
( Methional 
8-Methiopropionie acid, 
methy! ester 
4’-Methoxyacetophenone 
2-Methoxy-4-methy!] phenol 
4-(p-Methoxypheny] ) -2 
butanone 
1-p-Methoxyphenyl-2 
propanone 
2-Methoxy-4-vinyl phenol 
p-Methy] acetophenone 
o-Methylanisole 
p-Methylanisole 
a-Methylbenzyl alcohol 
2-Methylbutyraldehyde 
3-Methylbutyraldehyde 
Methyl! cellulose 
a-Methyleinnamaldehyde 
3-Methyleyelopentane-1,2 
dione 
5-Methylfurfural 
2-Methylheptanoie acid 
6-Methy1-5-hepten-2-one 
2-Methy1-3-(p-isopropyl- 
phenyl) butanal 


4 Assuming that refined fusel oil is mixed amyl alcohols, predomi 


nantly 3-Methyl-1-butanol 
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2-Methyloctanal 

4-Methyl-2,3-pentanedione 

2-Methylpentanoie acid 

4-Methylpentanoie acid, 
methyl ester 

4-Methy]-2-pentanone 

8-Methylphenethyl alcohol 
(Hydratropyl aleohol) 

p-Methylphenylacetaldehyde 

3-Methyl-2 phenylbutyralde- 
hyde 

5-Methyl-1-phenyl-2-penta 
none 

Monosodium glutamate 

Myreene 

Nerol 

Nerolidol 

2 6-Nonadienol 

Nonanal 

Nonanoie acid 

Nonanoie acid, allyl ester 

Nonanoie acid, iso amyl ester 

Nonanoie acid, ethyl ester 

Nonanoie acid, methyl ester 

1-Nonanol 

2-Nonanone 

9.Nonenoie acid, methyl ester 

Octadeecanoie acid 

Octadecanoie acid, butyl ester 

Octadeeanoie acid, glyceryl 
monoester 

Octadeeanoie acid, propylene 
glycol monoester 

Octanal 

Octanoie acid 

Octanoie acid, allyl ester 

Octanoic acid, amyl ester 

Octanoic 

Octanoie acid, ethy! ester 

Octanoie acid, heptyl ester 

Octanoie acid, hexyl ester 

Octanoie acid, linalyl ester 

Octanoie acid, methyl ester 


acid, iso-amyl ester 


Octanoie acid, nonyl ester 

Octanoie acid, octyl ester 

1-Octanol 

2-Octanol 

3-Octanol 

2-Octanone 

3-Octanone 

3-Ocetanon-1-ol 

Oleie acid 

Oleie acid, ethyl ester 

Oleie acid, glyceryl! monoester 

Pentanal 

2,3-Pentanedione 

2-Pentanone 

4-Pentenoie acid 

a-Phellandrene 

Phenethy! alcohol 

Phenoxyacetie acid 

Phenoxyacetie acid, ally! ester 

Phenylacetaldehyde 

Phenylacetie acid 

Phenylacetic acid, allyl ester 

Phenylacetiec acid, iso-amy| 
ester 

Phenylacetic acid, benzy! ester 

Phenylacetic acid, butyl ester 

Phenylacetic acid, iso-butyl 
ester 

Phenylacetic acid, cinnamy! 
ester 

Phenylacetie acid, citronelly! 
ester 
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Phenylacetie acid, ethyl ester 

Phenylacetie acid, iso-eugenyl 
ester 

Phenylacetie acid, geranyl 
ester 

Phenylacetie acid, guaiacyl 
ester 

Phenylacetie acid, isopropyl 
ester 

Phenylacetic acid, methyl 
ester 

Phenylacetie acid, oetyl ester 

Phenylacetie acid, phenethyl 
ester 

Phenylacetie acid, propyl 
ester 

Phenylacetie acid, rhodinyl 
ester 

Phenylacetic acid, santalyl 
ester 

Phenylacetie acid, p-tolyl 
ester 

4-Phenyl-2-butanol 

4-Pheny1-3-buten-2-ol 

4-Phenylbutyrie acid, ethy! 
ester 

4-Phenylbutyrie acid, methy! 
ester 

1-Pheny]-3-methyl-3-pentanol 

1-Phenyl-1-propanol 

3-Phenyl-1-propanol 

2-Phenylpropionaldehyde 

(Hydratropaldehyde ) 

Phenylpropionaldehyde 

Phenylpropionie «acid 

Phenylpropionie acid, 

ethyl ester 

3-Phenylpropionie acid, 
methyl ester 

o-Phosphorie acid 

o-Phosphorie acid, disodium 
salt 

o-Phosphorie acid, triealeium 


o 


sali 

a-Pinene 

8-Pinene 

Piperidine 

Piperine 

d-Piperitone 

Piperonal 

Polyoxyethylene (20) sorbitan 
monolaurate (Tween 20) 

Polyoxyethylene (20) sorbitan 
monooleate (Tween 80) 

Polyoxyethylene (20) sorbitan 
monostearate (Tween 60) 

1-Propanol 

2-Propene-1-thiol (Allyl 
mercaptan ) 

4-Propenylveratrole (iso- 
Eugenyl methyl ether) 

Propionaldehyde 

Propionic acid 

Propionic acid, allyl ester 

Propionie acid, iso-amyl ester 

Propionic acid, anisyl ester 

Propionic acid, benzyl ester 

Propionic acid, iso-borny] 
ester 

Propionic acid, butyl ester 

Propionic acid, iso-butyl ester 

Propionie acid, carvyl ester 

Propionie acid, cinnamy] 
ester 

Propionic avid, citronellyl 
ester 


Propionie acid, eyelohexyl 
ester 

Propionie acid, decyl ester 

Propionic acid, ethyl ester 

Propionic acid, geranyl ester 

Propionic acid, hexyl! ester 

Propionic acid, isopropyl] 
ester 

Propionie acid, linalyl ester 

Propionic acid, a-methyl- 
benzyl ester 

Propionie acid, methy] ester 

Propionie acid, neryl ester 

Propionie acid, octyl ester 

Propionic acid, phenethyl 
ester 

Propionic acid, 3-phenyl- 
propyl ester 

Propionie acid, propyl ester 

Propionie acid, rhodiny] ester 

Propionic acid, terpinyl ester 

Propionie acid, tetrahydro- 
furfuryl ester 

p-Propyl anisole 

Propylene glycol 

Propylene glycol alginate 

a-Propylphenethy! alcohol 

iso-Pulegol 

Pulegone 

iso-Pulegone 

Pyridine 

Pyruvaldehyde 

Pyruvie acid 

Pyruvie acid, iso-amy| ester 

Pyruvie acid, ethyl ester 

Quinine bisulfate 

Quinine hydrochloride 

Quinine sulfate 

iso-Quinoline 

Rhodinol 

Saccharine, sodium salt 

Salicylaldehyde 

Salicylic acid, iso-amy! ester 

Salicylic acid, benzyl ester 

Salicylic acid, iso-buty] ester 

Salicylic acid, ethy! ester 

Salicylic acid, methyl! ester 

Salicylic acid, phenethy! ester 

Santalol 

Sarsaparilla, extract“ 

Sebacie acid, dibuty! ester 

Sebacie acid, diethyl ester 

Skatole 

Sodium hexametaphosphate 

Sorbie acid, allyl ester 

Sorbie acid, ethyl ester 

Sorbie acid, potassium salt 

Sorbitan monostearate (Span 
60) 

Sorbitol 

Suceinie acid, diethy] ester 

Succinie acid, dimethy! ester 

Sucrose octaacetate 

Sulfur dioxide 

Tannie acid 

Tartarie acid 

Tartarie acid, diethy! ester 

a-Terpineol 

Terpinolene 

Tetradecanal (Myristalde- 
hyde) 

Tetradeeanoie acid (Myristic 
acid) 


Tetradecanoie acid, ethyl ester 

Tetradecanoic acid, methy! 
ester 

Tetrahydrofurfury! alcohol 

Tetrahydro-¥-ionone 

Tetrahydrolinalool 

Thienyl thiol 

Thymol 

Tiglie acid, ethyl ester 

Tiglie acid, phenethyl! ester 

p-Tolualdehyde 

a-Toluenethiol (Benzyl 
mereaptan ) 

4-(p-Tolyl)-2-butanone 

2-(p-Tolyl) propanal 

2-Tridecenal 

2,3-Undeeadione 

Undeeanal 

1-Undeeanol 

2-Undeeanone 

9-Undeeenal 

10-Undecenal 

10-Undecenoie acid, allyl 
ester 

10-Undecenoie acid, buty] 
ester 

10-Undeeylenie acid, ethyl 
ester 

9-Undeeylenie acid, methy! 
ester 

Valerie acid 

iso-Valerie acid 

iso-Valerie acid, allyl ester 

iso-Valerie acid, ammonium 
salt 

iso-Valerice acid, iso-amy! ester 

iso-Valerie acid, benzyl ester 

Valerie acid, bornyl ester 

iso-Valeric acid, borny] ester 

iso-Valeric acid, iso-borny! 
ester 

Valerie acid, butyl ester 

iso-Valeric acid, butyl ester 

iso-Valeric acid, cinnamy] 
ester 

Valerie acid, citronelly! ester 

iso-Valerie acid, eyclohexy| 
ester 

Valerie acid, ethyl ester 

iso-Valerie acid, ethyl ester 

iso-Valerice acid, gerany! ester 

iso-Valeric acid, isopropy! 
ester 

iso-Valerie acid, linaly! ester 

iso-Valeric acid, menthy] ester 

Valerie acid, methyl ester 

iso-Valeric acid, methyl ester 

iso-Valerie acid, neryl ester 

iso-Valeric acid, nonyl ester 

iso-Valerie acid, octyl ester 

iso-Valerie acid, phenethy! 
ester 

iso-Valerie acid, 3-pheny]- 
propyl ester 

iso-Valerie acid, propyl ester 

iso-Valerie acid, rhodinyl 
ester 

iso-Valerie acid, terpinyl ester 

Vanillin 

Veratraldehyde (Vanillin 
methyl ether) 

Yueea brevifolia, extract 

Yucea mohavensis, extract 

Zingerone 


¢ Judged solely on the basis of common use. 
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New Food Research Laboratories for C.S.1.R.O. Australia 


New LABORATORIES and facilities 
for the Division of Food Preservation of the Common- 
wealth Scientific and Industrial Research Organiza- 
tion (C.S8.I.R.0.) were officially opened September 
18th by Dr. D. A. Cameron, Federal Minister for 
Health and for the C.S.1.R.O., before a large group 
representing Government, University Departments, 
and the Australian food industry. The new facilities 
oeceupy a 10-acre site at North Ryde, near Sydney. 

A four-day food science conference followed the 
ceremonies, attended by 250 Australian food scientists 
and technologists. Overseas speakers included: E. C. 
Bate-Smith, Low Temperature Research Station, Cam- 
bridge, England; J. B. Biale and C. O. Chichester, 
University of California, U.S.A.; R. H. Locker, Meat 
Industry Research Institute, New Zealand; and H. 
Wilkinson, Unilever Food Research Laboratory, 
Sharnbrook, England. The proceedings of this Con- 
ference will be published in Food Preservation Quar- 
terly, Vol. 21, No. 4, December, 1961. 


Background of Food Research 

The principal body engaged in food research in 
Australia is the Division of Food Preservation of 
C.S.LR.0. C.S.1.R.0. is a statutory body established 
by the federal government and administered by an 
executive group of nine members, most of whom are 
scientists. It was set up to investigate scientific and 
technological problems influencing the prosperity 
and productivity of primary and secondary Aus- 
tralian industries. The activities of C.S.I.R.O. are or- 
ganized in 44 divisions and sections. One of the larger 
of these divisions is the Division of Food Preservation. 

C.S.1L.R.0. entered the field of food research in the 
late 1920’s. In 1932, a Section of Food Preservation 
and Transport was formed. Transport of food was 
specifically mentioned in the name of this Section 
because the first problems confronted were those con- 
cerned with the movement of foods over long dis- 
tances by sea and by land. The shipment of chilled 
beef from Australia to the United Kingdom developed 
into a successful industry as a result of the Section’s 
investigations on abattoir hygiene and gas storage. 
Another early investigation—on the transport and 
ripening of bananas—established procedures used 
ever since for bringing bananas at optimum ripeness 
from Queensland and New South Wales to consumers 
in the southern states. 

The first laboratories of the section were located in 
the Brisbane Abattoir, Queensland. A branch labora- 
tory is still maintained there. In 1938, the Section 
established its headquarters laboratory at the Home- 
bush Abattoir, which serves the city of Sydney. In 
1940, the Section was made a division of C.S.I.R.O. 

During World War II, the division’s resources were 
largely concentrated on problems of supplying food 
to the Armed Services and the United Kingdom. Aus- 
tralian firms were assisted in undertaking production 
of many food products not previously made in Aus- 
tralia—notably, items needed by U. 8. forces in the 
South Pacific. This required the establishment of new 


research groups on canning, dehydration, and pack- 
aging. These have remained important aspects of the 
division’s work. In the course of wartime activities, 
members of the division came into frequent contact 
with food technologists attached to the U. S. army. 
These associations developed many firm friendships. 

After 20 years at Homebush, the Division had out- 
grown facilities there, and funds were made available 
for new laboratories. The Division is now comfort- 
ably and adequately housed in buildings that provide 
convineing evidence that the federal government 
recognizes the importance of food research in the 
economy of Australia. 


The New Laboratories 

The division’s new laboratories stand on a pleasant, 
elevated site close to the Lane Cove National Park, 
and comprise 11 buildings having a total floor area 
of 71,000 sq ft. They are set in a landscaped campus 
(Fig. 1), and connected by covered footways that also 
carry some services overhead. Provision was made in 
planning for an over-all future expansion of about 
50 percent, and the disposition of the buildings on the 
site was largely determined by the desire to ensure 
that extensions could be made without interference 
with normal functioning. 

The Administration Building houses the chief of 
the division, the secretarial and clerical staffs, and the 
library. Closely adjoining is the E. W. Hicks Meeting 
Room, named in honor of the late physicist and 
mathematician, a pioneer member of the Division who 
served as acting chief on many occasions. In a cen- 
tral position are the taste-testing laboratory, carefully 
planned to provide a standard environment for sen- 
sory testing, the canteen, and the general service 
facilities. 

The Canning, Packaging, Dried Foods, and Frozen 
Foods Sections occupy laboratories in the Food Tech- 
nology Building, on the north side of the site. They 
also use the facilities in the adjoining Food-Processing 
Building. Here there is an open processing area of 
13050 ft (Fig. 2), together with ancillary facilities 
ineluding a control laboratory, a workshop, and store- 


Fig. 1. New C.S.I.R.O. Food Research Laboratories, North 
Ryde, Australia. 
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Fig. 2. Interior of the Food Processing Building. A pres- 
sure spin cooker is in the left foreground. 


rooms. Experimental packs of most kinds of processed 
foods can be reproduced with the facilities and equip- 
ment provided. They include preparation lines for 
fruits, fruit juices, vegetables, and meats; vacuum 
and steam flow closing machines; a retort for canning 
and glass packing; atmospheric and pressure spin 
cookers ; two tunnel dehydrators; and a blast freezer. 
In a separate building are a sulfuring room, for 
studies on the treatment of dried fruits with sulfur 
dioxide, and a chemical processing laboratory, for 
operations with volatile solvents. 

On the south side of the site is the Food Science 
Building, which houses the Physics, Microbiology, 
and Chemistry Sections; Fresh Frait and Vegetable 
Storage Section; and an Animal-Products Section, 
dealing with meat, fish, poultry, and eggs. Forming a 
wing to the Food Science Building is a block of 31 eon- 
trolled-temperature rooms providing storage facilities 
at temperatures ranging from —20 to 120°F. Four of 
these rooms are gas-tight, for the storage of fruit in 
controlled atmospheres. 

The two-story laboratory buildings are constructed 
of brick and reinforeed conerete, with aluminum 
roofs. The window frames and removable spandrels 
are made of enamelled aluminum (Fig. 3). Sun pene- 
tration on the long north and south sides of the build- 
ings is controlled by continuous conerete hoods and 
vertical precast concrete fins. All the services to the 
laboratories are placed in perimeter ducts, against the 
north and south walls, which are readily accessible 
through the external aluminum panels. 

In layout, the individual laboratories fall generally 
into two types, serving the needs of either chemical 
or biological work. In addition, there is a consider- 
able variety of service rooms. These include balance, 
instrument, fume and chromatography rooms, and a 
specially designed suite of preparation and sterilizing 
rooms for the microbiology section (Fig. 4). 

Sharing the North Ryde site with the Division of 
Food Preservation is the Bread Research Institute of 
Australia, an organization financed jointly by the 
bread-baking industry and C.S.1.R.0. This institute, 
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in turn, houses a C.S.1.R.O. Wheat Research Unit. 
There is thus a useful centralization of food-research 
establishments at North Ryde. Dairy products are 
the responsibility of a separate section of C.S.I.R.O., 
the Dairy Research Section, at Highett, in Victoria. 


Staff and Finance 

The Division of Food Preservation has a total staff 
of 150, ineluding 43 graduate research officers, 35 
graduate experimental officers, and 49 technical as- 
sistants. Of these, 107 are working at the North Ryde 
laboratories, together with nine visiting workers. 

The division’s annual budget exceeds 300,000 Aus- 
tralian pounds ($700,000), of which over 90 percent 
is provided by the federal treasury. The balance 
comes from contributions from other government de- 
partments and statutory bodies, and from a_ wide 
range of individual companies in the food and ancil- 
lary industries. The Australian food industry is 
being encouraged to take an inereasing financial 
responsibility for research directed toward solving its 
own technical problems, either by direct support for 
C.S.1.R.0., by setting up research associations such 
as the Bread Research Institute, or by establishing 
research laboratories in individual firms. 


Research Program 

The field of investigation of the Division of Food 
Preservation may be defined as the handling, preser- 
vation, processing, storage, and transport of meats, 
fish, eggs, fruits, and vegetables. The division em- 
ploys more than half its resources on fundamental 
research, seeking deeper understanding of the proper- 
ties of foods and of the changes they undergo during 
processing and preservation. The current research 
program thus includes many projects in chemistry, 
biochemistry, physics, microbiology, and plant physi- 
ology, in addition to technological projects on the 
preservation of foods by canning, dehydration, and 
refrigeration. 

Investigations in the Fresh Fruit and Vegetable 
Storage Section are related to important changes 
taking place in methods of packaging and transport 
of fruits and vegetables, including the use of bulk 
bins and changing from wooden cases to fiberboard 


Fig. 3. The south side of the Food Science Building. 
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eartons. This section is also concerned with the con- 
trol of mold wastage in citrus fruits, and the use of 
controlled atmospheres and polyethylene case liners to 
extend the storage life of apples and pears. 

A broadly based study of the factors affecting the 
eating quality and appearance of meat is being con- 
ducted in the division’s laboratories at Brisbane and 
North Ryde. This study embraces ante-mortem treat- 
ments of animals, and the effeets of rigor mortis and 
freezing on the protein and other constituents of 
muscle. Worthwhile progress is being made in re- 
search on the nature and control of ‘‘freezer burn”’ 
on refrigerated meat products. 

There are two major projects on eggs. One is con- 
cerned with the effects of constituents of the hen’s 
diet on egg quality, and the other with the rates of 
deterioration of eggs during normal marketing oper- 
ations from the farm to the consumer. 

In the Canning Section, evaluation of safe processes 
for canned foods is a continuing responsibility. Par- 
ticular interest has been taken in methods for acceler- 
ating the heat process by agitating the cans. Objec- 
tive methods for the measurement of texture in foods 
are being developed and applied to problems in pea 
harvesting, pineapple canning, and apricot canning. 
Chemical studies on anthocyanin and other flavonoid 
pigments in foods have arisen from discoloration 
problems in canned berry fruits, pears, green beans, 
and onions. 

Australian tinplate manufacturers are sponsoring a 
project on outstanding problems in the mechanism of 
tinplate corrosion. Packaging studies are being ex- 
tended in order to accumulate information on the 
properties and uses of flexible plastic films, with par- 
ticular reference to their use as containers for heat- 
processed foods. 

Techniques of sulfuring fruit prior to drying are 
being studied in the Dried-Foods Section, together 
with problems in dehydrofreezing of peas and the 
drying and dehydrocanning of apples. The Frozen- 
Foods Section is occupied with elucidation of the 
nature and causes of the onset of off flavors in frozen 
fruits and vegetables during storage. 

In the Chemistry Section, recent techniques of gas 
chromatography and infrared spectroscopy are being 
brought to bear on two kinds of problems associated 
with the volatile constituents of foods: volatiles that 
cause superficial scald in stored apples, and volatiles 
that are responsible for natural and foreign flavors 
in foods. Considerable progress has been made in 
studies of reaction mechanisms in the non-enzymic 
browning of foods and its control by sulfur dioxide. 

The results of theoretical studies in the Physics See- 
tion on heat and mass transfer across laminar bound- 
ary layers will be applicable to many problems en- 
countered by food technologists, such as the rate of 
loss of heat and moisture from meat during cooling. 
This section is also collecting data on some physical 
aspects of the freeze drying of foods. 

Fundamental studies in microbiology are designed 
to give precise information on factors governing the 
growth and death of microorganisms that cause food 
spoilage and food poisoning. Specifie projects are 


Fig. 4. A eorner of the Microbiological laboratories. Sterile 
glassware is placed in the cabinet from the preparation room 
and taken out from the corridor. 


concerned with the effects of the water activity of the 
growth medium, and the nature of the inhibitory 
effects of carbon dioxide on many psychrophilie bae- 
teria. Studies on the germination and growth of bae- 
terial spores are particularly applicable to problems 
of spoilage in low-acid canned foods. Investigations 
in meat bacteriology are concerned with slaughter- 
floor hygiene, and the use of aerosols in disinfection 
of the air of chilling rooms. 

The organization of the plant cell and the factors 
controlling its uptake and use of nutrients are the 
general themes of the research program in plant 
physiology. Studies on the metabolism of carbohy- 
drates and organic acids, and on the properties of 
plant cell membranes, are related to many problems 
in the preservation of fruits and vegetables. 

The division has recently established a small group 
to work in collaboration with the Australian Atomic 
Energy Commission on possible applications of 
ionizing radiations in food preservation. Current work 
is coneerned with control of insect infestation, e.g., 
fruit fly in citrus fruits, and control of mold growth 
on fruits, by moderate doses of radiation. Some basic 
studies are also being made on the influence of tem- 
perature, oxygen, and water availability on the effects 
of ionizing radiations on bacterial spores. 


Branch Laboratories 

In addition to the headquarters laboratory at North 
Ryde, the Division of Food Presei ‘ion carries out 
its research program in several branch laboratories. 
The Brisbane laboratory, already mentioned, has be- 
come the main center of meat research. It is particu- 
larly concerned with the studies on meat quality, and 
the problem of ‘‘drip’’ from frozen carcass meat. The 
Division joined with the New South Wales Depart- 
ment of Agriculture to set up a Citrus Wastage Re- 
search Laboratory at Gosford, N.S.W., for investiga- 
tions on citrus fruit handling and preservation. An- 
other branch laboratory was established in the 
C.8.I.R.0. Regional Laboratory at Hobart, to study 
some aspects of the preservation of fruits and vege- 
tables peculiar to Tasmania. 0 
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HOW 


r CAN HELP USERS 
OF FOOD CHEMICALS 
: TAC (Tested Additive Chemicals) is a new quality 
+ designation . . . a grade suitable for approved 
- uses in food. This line is specially produced 
“2 under strict quality control to more exacting re- 
fire quirements for certain significant impurities 


than called for by either U.S.P. or N.F. quality 
standards. 


U.S.P.and N.F. specifications for certain impuri- 
ties are in some cases not adequate for chemi- 
' cals used in foods. Chemicals to be classified as 
food grade should be controlled to more strict 
requirements for heavy metals, such as lead and 
arsenic, and in certain instances other elements, 
such as selenium. 


As a special service to the food industry, 
Mallinckrodt has undertaken to make available 
a line of TESTED ADDITIVE CHEMICALS (TAC) . 
whose purity is rigidly controlled to meet exact- 
ing requirements for these elements. This new 
line of chemicals represents Mallinckrodt's latest 
achievement in its continuing efforts to provide 
all segments of industry with fine chemicals of 
the highest purity. 


*Trademark 


You will want 
to know more 

about TAC chemicals. 

Simply write to: 

MALLINCKRODT 

CHEMICAL WORKS, 

TAC Chemicals Department, 
Second and Mallinckrodt Streets, 
St. Louis 7, Mo. 


MALLINCKRODT 


Your inquiry will receive our prompt attention 


MALLINCKRODT CHEMICAL WORKS St. Louis 7,Mo. New York 8, N.Y. Montreal, Canada 
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Evaluation of Gentisic Acid and Sodium Gentisate as 


Food Antioxidants’ 


(Manuscript received May 10, 1961) 


SUMMARY 

The effectiveness of gentisic acid (2,5-dihydroxybenzoic 
acid) and its sodium salt as antioxidants for several types 
of foods and inedible fats was investigated. In lard, cot- 
tonseed oil, fish oil, and grease, stability was judged by 
the active oxygen method, and carry-through stability was 
measured by the oxygen bomb technique. Storage stability 
of essential oils was determined by organoleptic, color, and 
peroxide evaluations. Stability of frozen frankfurters and 
frozen uncured bacon belly was evaluated by the thio- 
barbituric acid method. Results indicate that gentisic 
acid and sodium gentisate are potentially useful antioxi- 
dants for a variety of foods. 


Tue NEED for antioxidant protec- 
tion in many foods and related products is well 
established. Relative effectiveness of a given anti- 
oxidant (or combination of antioxidants) character- 
istically varies among different classes of food prod- 
ucts, as well as within each class. In some cases, 
adequate oxidative stability is not readily achieved 
with any of the existing food antioxidants. The anti- 
oxidative potency and physical properties of gentisic 
acid (2,5-dihydroxybenzoie acid) and sodium genti- 
sate were therefore investigated, though neither com- 
pound has yet been approved for use in foods. 


LITERATURE REVIEW 

Early references to gentisic acid date back as far 
as 1850 (Beilstein, 1927). Subsequent interest in the 
compound and its sodium salt largely resulted from 
reports of possible therapeutic uses and from its 
occurrence as a metabolite of acetylsalicylic acid 
(aspirin). 

The toxicity and metabolism of gentisic acid and 
sodium gentisate have been thoroughly investigated 
in a variety of animal species, and in man (Clarke 
and Mosher, 1953; Drill, 1958). Both compounds 
proved lower in toxicity than aspirin, and are excreted 
very rapidly and completely in the urine. 

Little attention has been given to possible antioxi- 
dant applications for gentisic acid and sodium genti- 
sate. Riemenschneider (1947) listed gentisic acid with 
a number of other phenolic compounds that he be- 
lieved should be considered for use as antioxidants. 
Later, Morris and Riemenschneider (1949) reported 


“Eastman Kodak Company, producer, and Eastman Chemi- 
eal Products, Ine., marketer of Eastman products, disclaim 
responsibility for results of use of this information. No state- 
ment or suggestion herein is to be considered a recommendation 
or inducement of any use, manufacture, or sale that may in- 
fringe any patent now or hereafter in existence. 
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Kingsport, Tennessee 


on the antioxidant properties of a number of poly- 
hydroxybenzoie acids, including gentisic acid. Their 
data on gentisic acid was inconclusive, but indicated 
that it was at least moderately effective as an anti- 
oxidant in lard. 


EXPERIMENTAL METHODS 


Fats and oils. Unstabilized lard, cottonseed oil, yellow grease, 
and fish oil were obtained from several commercial sources. 
3atches of each fat were stabilized by adding the required 
quantity of antioxidant and/or metal-chelating agent in the 
form of absolute ethanol solutions and stirring the mixtures 
for 15 min at 70°C. When tests could not be carried out 
immediately after stabilization, samples were stored at —10°F 
until used. 

Stability of the various antioxidant-treated and untreated 
fats toward oxidative breakdown was measured by the modified 
active oxygen method (AOM) as described by Riemenschneider 
et al. (1943). The end points used to caleulate ‘‘ AOM-hours’’ 
were 20 meq peroxide/kg of fat for lard and grease and 70 
meq peroxide/kg of fat for cottonseed oil and fish oil. 

Carry-through properties of the antioxidants were evaluated 
by the oxygen bomb method of Gearhart et al. (1957a). Sam- 
ples of potato chips and pastry prepared with lard were tested 
at 100 psi oxygen pressure; samples prepared with cottonseed 
oil were run at 50 psi. In all eases, 15 g of chips and 30 g of 
pastry were used for the tests. 

Essential oils. Commercial semples of unstabilized oil of 
orange, U.S.P., and oil of peppermint, U.S.P., were used. 
Antioxidants were added in the dry state to batches of each 
essential oil. The mixtures were stirred at room temperature 
until all of the antioxidant dissolved. 

Samples of approx 40 g each were stored in 4-0z serew- 
capped jars at room temperature (approx 75°F) and at 100°F. 
Effectiveness of the antioxidant treatments was determined by 
organoleptic panel evaluation for rancid odor, visual examina- 
tion for color degradation, and measurements of increase in 
peroxide value during storage. 

Odor evaluations were carried out at regular intervals during 
the storage test by a five-member panel. Samples were judged 
for the presence or absence of rancidity by a procedure that 
involved dipping a strip of filter paper into the oil and sniffing 
it. Each oil was examined in turn in this manner with a 
maximum of four samples per session. The filter-paper tech- 
nique was found preferable to sniffing the jar contents directly 
because it gave a less intense odor, thereby permitting greater 
sensitivity of detection and less fatigue on the part of the 
panelists. 

Peroxide values were determined by the method of Riemen- 
schneider et al. (1943) and reported as number of days to 
reach a peroxide value of 50 meq/kg of essential oil. 

Frozen meats. An uneured bacon belly, weighing approx 
11 Ib, was obtained from a local packing house less than 24 hr 
after slaughter. After removal of the rind, the chilled material 
was ground with a food-chopper attachment fitted to a food 
mixer using a \-in. chopper plate. The ground meat was 
blended at low speed for several minutes with a wire whip, and 
then re-chilled before stabilization. 

Antioxidants were added in the dry state to batehes of the 
ground bacon belly, taking care to obtain thorough mixing. 
The stabilized batch was divided into 5-g portions to facilitate 
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sumpling during storage. The 5-g samples were individually 
wrapped in Saran Wrap (Dow Chemical Company) and frozen. 
Storage tests were conducted at both —10°F and +10°P. 

The 2-thiobarbituric acid (TBA) method of Turner et al. 
(1954) was used to follow oxidation in frozen bacon belly. 
Analyses were made periodically on at least two replicates 
from each treatment. 

All-meat (60% beef, 40% pork) ‘‘uneolored’’ frankfurters 
were obtained from a commercial source. ‘‘ Uncolored’’ frank- 
furters were chosen primarily because preliminary work had 
shown that the dyes used in artificially colored frankfurters 
interfere substantially with TBA absorbance measurement. 
Approximately one month elapsed between manufacture of the 
frankfurters and their receipt in our laboratory, during which 
time the frankfurters were refrigerated but not frozen. 

Frankfurters were ground and prepared for storage in the 
same manner as deseribed for bacon belly. Five-gram samples 
were stored at both —10°F and +10°F. However, only data 
for the higher temperature are being reported now. The —10°F 
storage test has not progressed sufficiently to provide signifi- 
eant data. 


RESULTS AND DISCUSSION 


Chemical and physical properties. Table 1 shows 
structural formulae for gentisic acid and sodium 
gentisate and a number of their chemical and physical 
properties. Their solubilities in water are especially 
noteworthy in comparison with those of other food- 
grade phenolic antioxidants. BHA (butylated hy- 
droxyanisole) and BHT (butylated hydroxytoluene), 
for example, are both insoluble in water at 25°C, 
whereas PG (propyl gallate) is only about 0.35% 
soluble. 

Since fats and fat-containing foods are generally 
stabilized with no more than 0.02% antioxidant (based 
on the weight of the fat), the solubility of gentisic 
acid in fat appears to be more than adequate. Sodium 
gentisate, though less soluble in fat than gentisic acid, 
also appears to be sufficiently soluble on the basis of 
its performance in various stability tests. 

Solubility data are incomplete and there may be 
isolated products whose stabilization cannot be ac- 
complished because of poor solubility. In view of the 
excellent resilts obtained with gentisie acid in orange 
vil (these results are discussed further in the section 
on essential oils), the ineffectiveness of sodium genti- 
sate was apparently due to its poor solubility in 


essential oils. 


Gentisic Sodium 
acid gentisate 


COONa 


Structural formula — 


Molecular 176 

Color white white 

Melting point, °C 200 Decomposition 
begins at 220 


Approx solubility, 


Vegetable oil 1 <0.1 
Propylene glycol 35 35 
Orange oil 0.005 <0.005 
Peppermint oil <1 <0.005 
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Table 2. Evaluation of gentisie acid and sodium gentisate in 
stabilization of lard. 


Lard A Lard B 
Oxygen bomb stability, hr 
Antioxidant 
treatment AOM-hr* AOM-hr Potatochips Pastry 
Control 3 6 1 2 
0.01% gentisic acid 21 26 2 2 
0.01% sodium gentisate 24 32 2 2 
0.01% BHA 22 27 12 14 
0.01% PG 47 39 8 


* Hours to reach peroxide value of 20 meq/kg of fat. 


Table 3. Evaluation of gentisie acid and sodium gentisate in 
stabilization of cottonseed oil. 


Cottonseed 


oil A Cottonseed oil B 
Antioxidant AOM- Oxygen bomb stability, hr 
treatment AOM-hr * hr* ( Potato chips) 
Control 10 9 8 
0.01% gentisic acid 14 11 9 
0.01% sodium gentisate 13 1l 10 
0.01% PG 26 25 10 


“Hours to reach peroxide value of 70 meq/kg of fat. 


Both gentisic acid and sodium gentisate show slight 
tendencies to discolor in the presence of iron. The 
effect is overcome with citric acid or other metal- 
chelating agents. 

Lard and vegetable oil. Tables 2 and 3 summarize 
the results of stability tests with lard and cottonseed 
oil. The AOM data show gentisic acid and sodium 
gentisate to be approximately equal in potency to 
BHA but less effective than PG. 

The oxygen bomb data in Tables 2 and 3 reveal that 
little, if any, gentisic acid or sodium gentisate is car- 
ried through from the stabilized fat into chips or 
pastry. Their poor carry-through properties indicate 
a high degree of heat lability under the conditions 
that exist during frying and pastry baking. 

The superior carry-through ability of BHA, espe- 
cially in pastry, is apparent from the data in Table 2. 
Similar results have been reported by Gearhart and 
Stuckey (1955). 

Yellow grease. Fig. 1 illustrates the relative effee- 
tiveness of gentisic acid and BHA for stabilization of 


Fig. 1. Evaluation of gentisie acid in stabilization of a 
yellow grease (AOM-hr= hours to reach 20 meq peroxide/kg 
of fat). 
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Table 4. Evaluation of gentisie acid in stabilization of 


yellow grease. 


AOM-hr®* 
Grease A” + 0.05% 
citric acid Grease B 
Antioxidant 
treatment Gentisic acid BHA PG Gentisic acid BHA BHT 
Control 1 1 1 7 7 7 
0.01% 3 3 17 38 11 
0.03 % 10 4 a 115 105 26 
0.05% 31 9 29 225 168 26 


* Hours to reach peroxide value of 20 meq/kg of fat. 
> Same 1 AOM-hr grease used to obtain data shown in Fig. 1 


a yellow grease of poor quality (1 AOM-hr). The 
two antioxidants were approximately equal in potency 
at concentrations of 0.005 and 0.01%. At higher con- 
centrations (up to 0.05%), gentisie acid proved to be 
substantially more effective than BHA. 

Data in Table 4 show that the addition of citric acid 
to greases treated with gentisic acid and with BHA 
resulted in higher AOM stabilities for all samples but 
did not alter the relative effectiveness of the two 
antioxidants. Also shown in Table 4 are results ob- 
tained with a better quality of grease (7 AOM-hr). 
In this test, gentisic acid again demonstrated its 
superiority at relatively high concentrations but not 
at the 0.01% level. 

Propyl gallate was spot-checked at one concentra- 
tion only, as shown in Table 4. The single AOM value 
that was obtained indicates that the potency of PG 
in yellow grease is comparable with that of gentisie 
acid. 

Menhaden fish oil. Table 5 summarizes AOM data 
showing that gentisic acid and sodium gentisate, at the 
0.1% level, are slightly less effective than BHA but 
more effective than either PG or BHT in stabilizing 
menhaden fish oil. It also shows the complete ineffee- 
tiveness of all of the antioxidants at a lower concen- 
tration (0.01%). Antioxidant concentrations higher 
than 0.1% were not tested. 


Table 5. Evaluation of gentisic acid and sodium gentisate in 
stabilization of menhaden fish oil. 


AOM-hr * 


0.01% antioxidant 0.1% antioxidant ” 


Antioxidant No lecithin 1% lecithin 1% lecithin 
Control 1 3 3 
Gentisic acid 1 2 11 
Sodium gentisate 1 3 10 
BHA 1 3 15 
BHT 5 
PG 1 3 s 


* Hours to reach peroxide value of 70 meq/kg of fat 
» Lecithin was used in all tests at the 0.1% antioxidant level. 


Essential oils. Data in Table 6 indicate that, in 
orange oil, stability toward oxidation is better with 
0.005% gentisic acid than with 0.02% BHA. Because 
the solubility of gentisic acid in orange oil is limited 
to approx 0.005% at room temperature, direct com- 
parison could not be made of BHA and gentisie acid 
at the 0.02% level. 

A study by Gearhart ef al. (1957b) indicated a 
high degree of effectiveness for BHA in orange oil, 
considerably greater than that obtained with either 
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BHA or gentisic acid in the present study. No com- 
parison with gentisic acid was made in the earlier 
work. Differences in the orange oils used for the two 
studies could be responsible for the varying effective- 
ness of BHA. 

In addition to the peroxide values and odor panel 
data shown in Table 6, a clear-cut color difference was 
also noted. After two months at room temperature, 
the gentisic acid-treated sample showed little change 
in color from that of the original orange oil. The 
control sample, on the other hand, turned grayish- 
green during the same storage period. The color of 
the BHA-treated sample was also green, closely re- 
sembling that of the 2-month-old control. Objective 
color measurements were not carried out, but a color 
photograph was made to provide some record of the 
magnitude of the observed differences. 

Odor panel evaluations with peppermint oil are 
shown in Table 6. The data indicate that 0.02% 
gentisie acid significantly increased the storage life 
of peppermint oil whereas the same concentration of 
BHA had no apparent effect. Peroxide data for the 
peppermint oil storage test are not given in Table 6. 
The data were erratic, and satisfactory end points 
could not be determined. 


Table 6. Evaluation of gentisic acid and sodium gentisate in 
stabilization of orange oil and peppermint oil. 


Stability at room temperature * (days) 


Orange oil Peppermint oil 
Antioxidant sy odor By peroxide By odor 
treatment test ‘ determination 4 test 
Control 57 50 66 
0.005 % sodium gentisate * 57 53 66 
0.005% gentisic acid 77 72 rs 
0.02% gentisic acid 90 
0.02% BHA 66 54 66 


Approx 75°F 
» Peroxide data for peppermint oil too erratic for determination of 
valid end point 
Av. judgment of 5-member organoleptic panel 
4 Days to peroxide value of 50 meq/kg of oil. 
* Sodium gentisate is less than 0.005% soluble in both orange and 
peppermint oils 


Solubility of sodium gentisate was found to be less 
than 0.005% in both orange oil and peppermint oil. 
The data in Table 6 indicate that sodium gentisate 
has no stabilizing effect in either of these essential 
oils, which may be due to its virtual insolubility. 

Frozen meats. Bacon belly tends to become rancid 
when stored in the frozen state before being cured 
and smoked. The rise in TBA values is shown graphi- 
cally in Fig. 2 for samples stored at both +10 F and 
—10°F. The data indicate that at +10°F the storage 
life of uncured bacon belly can be extended by 0.02% 
sodium gentisate or 0.02% BHA, with the gentisate 
being approximately twice as effective as BHA. 

It can also be seen from these data that sodium 
gentisate was ineffective in prolonging —10°F storage 
life of bacon belly, whereas BHA appeared to retain 
its effectiveness at the lower temperature. 

No attempt was made to uncover the factors re- 
sponsible for the effectiveness of sodium gentisate at 
only one of the two storage temperatures, but this 


| 
| 
| \ 
|| 
af 
mae 
bly 
Cis 
‘ 
| | 


FOOD TECHNOLOGY, DECEMBER, 1961 


Fig. 2. Evaluation of sodium gentisate in stabilization of 
frozen bacon belly (antioxidants in 0.02% concentration). 


phenomenon does not appear to be unique. Watts 
and Lehman (1952), for example, reported that, 
inder the conditions of their test, ascorbie acid pro- 
tected the color of ground pork only at refrigerator 
temperatures. In frozen ground pork, ascorbic acid 
increased rather than retarded the rate of myoglobin 
oxidation, and also slightly accelerated the develop- 
ment of rancidity. 

The observed increase in rate of rancidity develop- 
ment for all samples at the higher storage tempera- 
ture confirms similar findings by other workers re- 
viewed by Watts (1954). 

TBA values for frankfurters stored at +10°F are 


shown in Fig. 3. Little, if any, difference existed 
between the potency of gentisic acid, sodium genti- 
sate, ascorbic acid, and BHA under the conditions of 
the test. At a concentration of 0.02%, each substan- 
tially slowed rancidity development during +10°F 
storage. 


Tome ot Bers 


Fig. 3. Evaluation of gentisie acid and sodium gentisate in 
the stabilization of frozen frankfurters (antioxidants in 0.02% 
concentration ). 


The relatively high TBA value (0.430) at the start 
of the storage test was apparently due in part to the 
myoglobin pigments extracted from the frankfurter. 
In interpreting the data, it was assumed that this 
source of error remained constant and could be dis- 
regarded. 

A —10°F storage test is in progress but has not yet 
yielded sufficient data to warrant inclusion in this 
report. 

Conclusions. Effectiveness of gentisic acid and 
sodium gentisate as antioxidants does not appear to 
be limited to any one class of foods, as illustrated by 
excellent results obtained in such dissimilar products 
as essential oils and inedible grease. Their relatively 
high water solubilities, in comparison with other food- 
grade phenolic antioxidants, should be advantageous 
in achieving good antioxidant dispersion within foods 
such as meats and fish. However, additional work is 
needed to establish their value in applications of this 
type. 
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Notice how the thin film keeps the water 
vapor trapped ? 

It is also a good oxygen barrier. And it is 
good to eat. 

Visualize a translucent edible film cast di- 
rectly on a food—skin-tight. No further wrap 
is needed to keep the food fresh, moist, and at 
correct weight. The coating itself is bland, 
stable against oxidation, wholesome, nu- 
tritious. 

There are many other possibilities your 
product development department might see in 
Myvacet® Distilled Acetylated Monoglycerides. 
These non-greasy materials, made from edible 
fats, are well suited as slab oils, equipment 


lubricants, emulsifiers, food container com- 
ponents, and plasticizers for other coatings. 
They are approved for use, up to 5%, in or on 
finished food.* we 

To take a closer look at these interesting 
materials, send for samples of Myvacer Dis- 
tilled Acetylated Monoglycerides and for bulletins 
detailing specific uses with poultry, frozen 
and processed meats, frozen fish, dried fruits, 
nuts and candies, and storage eggs. Write 
Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago « 
W. M. Gillies, Inc., West Coast * Charles 
Albert Smith Limited, Montreal and Toronto. 


*U. S. Food & Drug Regulations Sec. 121.1018 


producers of Myvacet* 
Distilled Acetylated Monoglycerides 


vitamin A for foods and pharmaceuticals 


Also... Myverol® Distilled Monoglycerides... 


Distillation Products Industries isc division o¢ Eastman Kodak Company 
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CITRUS VALLEY 


BRAND 


OIL ORANGE & OIL LE MON 


U- S-P U-S+P- 
FOR MANUFACTURING USE ONLY FOR MANUFACTURING USE ONLY 


@ DODGE & OLCOTT.ING. 


D&O announces it will carry fine, uniform quality lemon and 
orange oils under the label CITRUS VALLEY BRAND. D&O is 
now in the position to assure large quantities and prompt delivery, 
along with contract coverage to those customers desiring this pro- 
tection. These oils are of excellent quality, laboratory controlled 
for lot uniformity, and in most respects superior to known brands 
now on the market. Contact your local representative or New York 
office for sample quantities. 


Dodge & Olcott Inc. 


Manhattan Industrial Center 
Seventy-Five 9th Avenue 
New York 11, New York Our 163rd year of service 


Sales offices in principal cities ESSENTIAL OILS — AROMATIC CHEMICALS — FLAVOR AND PERFUME BASES 
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Low-Temperature Handling of Sterilized Foods. IV. 


Color and Flavor of Canned Vegetables’ 


(Manuscript received June 21, 1961) 


SUMMARY 

Effects of processing methods on flavor and color at- 
tributes indicate that HTST processing was generally 
superior to conventional processing and was comparable 
to or better than frozen storage immediately after the 
processing. Retention of the advantage was dependent 
on storage time and temperature. If the storage tempera- 
ture was maintained at 35—50°F, the HTST samples were 
preferable to conventional samples for 24 months, and 
comparable to or better than the frozen samples in all 
attributes except hue. At 25 and 85°F, however, the 
retention of favorable color and flavor attributes rapidly 
diminished. Flavor degradation was most noticeable in 
storage at 85°F. Of the products examined, whole-kernel 
corn appeared best suited for HTST processing. 


I. RECENT YEARS, high-tempera- 
ture short-time sterilization (HTST) of foods has 
become an increasingly important factor in thermal 
processing. Several papers are concerned with the 
application of HTST sterilization processes (Anon., 
1948; Clifeorn et al., 1950; Epstein and Ball, 1960; 
Havighorst, 1953; Morgan, 1960; Vetter et al., 1957), 
and patents have been granted for HTST equipment. 
This series of papers discusses biochemical factors 
(Brody et al., 1960) and color (Epstein ef al., 1960) 
of eertain HTST-sterilized products; however, the 
general areas of palatability and appearance have 
been largely neglected. To evaluate the effects of 
HTST sterilization on these quality aspects, and in 
particular to evaluate the effects of low-temperature 
storage on HTST-sterilized food, an extensive study 
was undertaken of the hue, brightness, flavor differ- 
ence, and flavor preference of several products. 

This paper summarizes color and flavor compari- 
sons of HTST, frozen, and conventionally canned 
vegetables, evaluated throughout a 24-month storage 
period. The results are compared with those previ- 
ously reported on biochemical factors (Brody et al., 
1960). 


EXPERIMENTAL PROCEDURE 


The products evaluated were green peas, whole-kernel corn, 
asparagus, and green beans. Preparation, canning, and thermal 
processing have been deseribed (Brody et al., 1960; Epstein 
and Ball, 1960; Epstein et al., 1960). Table 1 lists the process 
times and retort temperatures. The HTST samples were packed 
in 211 X 011 plain cans, whereas conventionally processed and 

"Presented before the Twenty-first Annual Meeting of the 
Institute of Food Technologists, May 9, 1961. 

A paper of the Journal Series, N. J. Agricultural Experiment 
Station, Rutgers, The State University, Department of Food 
Science, New Brunswick, N. J. 


Frederick M. Joffe, Elizabeth F. 
Stier, Dolores C. Bongolan, Arnold 
1. Epstein, and C. Olin Ball 


Rutgers, The State University, New 
Brunswick, N. J. 


frozen samples were packed in 211 X 300 plain cans. Samples 
of HTST and conventionally processed products were stored 
at 25, 35, 50, and 85°F. All samples were evaluated immedi- 
ately after processing and after 3, 6, 12, 18, and 24 months of 
storage. The frozen samples were stored at 0°F, 

Color evaluations were made with a Gardner Color Difference 
Meter. Measurements were recorded for L, a, and by, from 
which were determined hue values (tan“a/b) and brightness 
L). Table 2 lists the standard plates used for evaluation of 
each pr ndiuet. Three replicates, each containing the solid econ- 
tents of two cans, were used for analysis of color of conven- 
tional and frozen samples; six cans were used for HTST 
samples 


Table 1. Processing conditions for HTST and conventionally 
canned vegetables, 


Retort tempera 
ture (°F) Heating time Cooling time 
HTST Conv HTST Conv. 
Product HTST (se (min) (min) (min) 


Green peas 300 


\sparagus 300 


1 

Green beans 300 5 1 
1: 

W hole-kernel corn 300 1 


The procedure used for flavor-difference analysis was based 
on methods described by Mahoney et al., 1957. The multiple- 
comparison technique presented in that article was used with 
the following change: The ‘‘acceptable or not acceptable’’ 
choices were replaced by ‘‘better than, comparable to, or 
poorer than’’ the check sample. For this reason the two-panel 
test was changed to a twenty-member three-panel test. 
Duplicates of each sample were tasted at two of the three 
panel meetings. The check samples were conventionally proe- 
essed, and stored at 35°F. Mean difference values and flavor 
preferences were determined for each of the nine samples (four 
storage temperatures each for HTST and conventional sam 
ples, and one storage temperature for frozen samples) with 
points 1-5 presented as none, slight, moderate, large, and 
extreme, respectively. 


Table 2. 
vegetables. 


Standard eolor plates for color evaluation of 


Values of standard plate 
National Bureau of 
Standards plate number 


Product 


Green peas 

Green beans 
Asparagus 
Whole-kernel corn 


Explanation of Tables 3 to 6. In section A, Processing 
Method includes HTST, conventional, and frozen methods. 

The length of storage time in months, which was considered 
for Section C, can be seen in the storage time analysis (see- 
tion D). 

Joined circles indicate significant differences at the 5% 
level. Dotted lines indieate no significant difference. 
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RESULTS AND DISCUSSION 


Color changes due to processing and storage. The 
results of statistical analysis of color attributes are 
presented in Tables 3-6. These analyses show statis- 
tical differences but do not indicate which treatment 
produced the most desirable effect. Preference of 
color attributes is presented here on the basis of simi- 
larity to the original material, i.e., rated as prefer- 
able are the hue values that agreed most closely with 
those of the original, unprocessed material. 

Of the two color attributes evaluated, the hue val- 
ues were more affected by processing, storage tempera- 
ture, and storage time than were the brightness values. 
The highest correlation with both color attributes was 
shown by storage time. Processing method showed a 
medium degree of correlation, and storage temperature 
a very low one. 

The hue values were maintained best in frozen 
storage. Generally, the desirable greenness or yellow- 
ness was appreciably higher in the frozen samples than 
in the HTST or conventional samples. HTST proc- 
cessing was considerably better for retention of hue 
than conventional processing. The interaction of stor- 
age time with method of processing was particularly 
noticeable here. HTST samples appeared to retain a 
desirable hue in some measure for 6-12 months of 
storage, whereas conventional samples generally de- 
teriorated to a noticeable extent within the first three 
months. 

The retention of brightness was most favorable for 
HTST samples. In particular, the brightness values 
were considerably higher in HTST whole-kernel corn 
than in frozen or conventional samples. Frozen sam- 
ples retained their brightness values for longer peri- 
ods than did conventional samples, but for shorter 
periods than did HTST samples. 

For both HTST and conventional samples, the ef- 
fects of storage temperature on hue values were notice- 
able only between samples stored at 25°F and those 
stored at 85°F, and there were no significant effects of 
storage temperature on brightness values. Samples 
stored at 25°F retained the characteristic hue for 3-6 
months, whereas samples stored at 85°F had, after 3 
months of storage, hue values significantly different 
from the initial values. 

Flavor changes due to processing and storage. The 
flavor analysis is based primarily on evaluations of 
differences rather than on preferences. Difficulty was 
encountered in judging preference between processes 
with a taste panel of twenty members. Differences are 
invariably recognized between HTST, conventional, 
and frozen samples ; however, the preference displayed 
for a particular sample is frequently split between 
better-than reference and poorer-than reference. 

For example, with whole-kernel corn stored for 6 
months, all panel members recognized the differences 
between HTST, frozen, and conventional samples. 
One-third of the panel members preferred HTST 
samples to the conventional samples, one-third rated 
the HTST samples poorer than the conventional sam- 
ple, and the remaining third recognized a difference 
in the flavor of the samples but rated the HTST as 
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Table 3. Color of green peas. 


A. Significant effects of treatments 


Brightness Hue 
signif. level signif. level 
Treatment (%) (%) 
Process 1.0 
Storage temperature 5.0 
Storage time 0.1 0.1 


B. Multiple comparison of processing method (mean values) 


Hue 
Method signif. diff Rank 
HTST O 2 
Frozen * 1 
C. Multiple comparison of storage temperature (mean values) 
Storage 
temperature _ Hue 
(°F) signif. diff 
25 O 
35 
50 
a5 
D. Multiple comparison of storage time (mean values) 
Storage 
time Brightness Hue 
(months) signif. diff. signif. diff 
0 00000 
3 A. 
6 OC O 
| 
12 
18 O 


comparable to the conventional samples on the prefer- 
ence scale. Reaction to frozen samples was the same. 

This anomaly in preference rating can best be 
classified as a matter of ’’flavor environment’’ of panel 
members, and since this study is primarily in food 
science rather than psychology, flavor preference is 
reported only where indications for its presentation 
are clear. 


Table 4. Color of whole-kernel corn. 


A. Significant effects of treatments 


Brightness Hue 
signif. level signif. level 
Treatment (%) (%) 
Process 0.1 5.0 
Storage temperature 
Storage time 0.1 0.1 


B. Multiple comparison of processing method (mean values) 


Brightness Hue 
Method signif. diff. Rank signif. diff. Rank 
HTST 1 1 
Conventional oO | 3 } 2 
Frozen O 2 3 
C. Multiple comparison of storage time (mean values) 
Storage 
time Brightness Hue 
(months) signif. diff. signif. diff. 
000 
| | | OO 
6 O OO O | } | Oo 
0}0;0/90 
18 O | O 
24 0D O O J, 
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Table 5. Color of green beans. 


A. Significant effects of treatments 


Brightness Hue 
signif. leve signif. level 
Treatment (%) (%) 
Process 0.1 0.1 
Storage temperature ecse 1.0 
Storage time 5.0 0.1 


B. Multiple comparison of processing method (mean values ) 


Brightness Hue 
Method signif. diff Rank signif. diff. Rank 
Conventional a. 2 3 
Frozen 1 1 


C. Multiple comparison of storage temperature (mean values) 


Storage 
temperature _ Hue 
(°F) signif. diff 


D. Multiple comparison of storage time (mean values) 
Storage 

time Hue 
(months) signif. diff 


Differences in flavor due to process method were 
significant immediately after processing and through- 
out storage. The differences between HTST samples 
and the check were less noticeable than between frozen 
samples and the check, and conventional samples were 
initially rated as similar to check (as expected since 
the check sample was conventionally processed). The 
difference values indicated for frozen samples dimin- 
ished through storage, but remained higher than 


HTST difference values in all cases (Table 7). 


Brightness Hue 

signif. level signif. level 
Treatment (%) (%) 
Process 5.0 


Storage temperature 


Storage time 0.1 0.1 


B. Multiple comparison of processing method (mean values) 


Hue 
Method signif. diff. Rank 
HTST 3 
Conventional O 2 


Frozen om x 1 


C. Multiple comparison of storage time (mean values) 


Storage 
time Brightness Hue 
(months ) signif. diff signif. diff. 
0 oO ( 
6 ® % © © 
12 At 
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The preference for HTST samples was higher than 
for frozen samples immediately after processing, and 
generally continued for 3-6 months. After 6 months 
of storage, however, HTST samples were rated as 
poorer than the check whereas there was no prefer- 
ence difference between frozen and conventional sam- 
ples after 12 months. 

The effects of storage temperature on flavor differ- 
ences were more noticeable for conventional samples 
than for HTST samples. However, HTST samples 
stored at 35 and 50°F were rated as preferable to the 
check up to 6 months of storage, and those stored at 


85°F were rated as poorer than the check after 3 
months of storage. Differences between HTST sam- 
ples due to storage temperature were negligible after 
6 months. 


Table 7. Mean hedonie-seale ratings for effects of processing 


methods on the flavor of vegetables. 


Storage time (months) 


Product 0 3 6 12 18 24 
Green peas 

HTST 8.75 4.36 3.01 3.10 3.02 3.34 

Conv. 1.86 2.36 2.02 2.33" 1.04 1.73 


Frozen 


Green beans 


HTST 3.5 29 3.87 3.67 3.06 
Conv 1.4 1.78* 2.00 2.01 1.43 1.35 
Frozen 55 55 4.5 


Whole-kernel corn 


HTST 3.81 66 4.44 3.75 3.47 4.14 

Conv. 2.28 2.44 2.29 2.43 1.92 2.25" 

Frozen 3.97 4.77 4.70 4.32 4.69 NA 
(Asparagus 

HTST 3.04 66 26 3 23 3.99 

Conv 2.04 2.15* 1.60 2.01* 1.70* 3.16 

Frozen 3.55 4.38 3.53 75 NA NA 


* Not significantly different from check at the 0.1% level 


The effects of storage temperature on flavor of con- 
ventional samples were most noticeable between sam- 
ples stored at 25°F and the check, and those stored at 
85°F and the check. The 85°F samples deteriorated 
rapidly in flavor after 3 months, whereas the 25°F 
samples showed only slightly poorer flavor than the 
check throughout the storage period. Conventional 
samples stored at 35 and 50°F exhibited optimum 
flavor retention. 
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Color and Flavor of Canned Soups, Tomato Juice, 


and Evaporated Milk” 


(Manuscript received May 9, 1961 


SUMMARY 

Color and flavor were evaluated for several liqueform 
products processed by HTST sterilization, conventional 
canning, and freezing, and stored at 25, 35, 50, and 85°F 
for 3, 6, 12. 18, and 24 months. Color was affected most 
by storage time, the most rapid changes occurring during 
the first 6 months of storage. Hue was best maintained 
by freezing; brightness by HTST sterilization. Conven- 
tional canning produced the greatest changes in color due 
to processing and storage. Flavor was affected most by 
processing method, with HTST sterilization initially most 
preferable. Storage at 35°F was optimum, followed by 
50, 25, and 85°F, respectively. 


Cuce AND FLAVOR evaluations of 
vanned vegetables (Joffe et al., 1961) and biochemical 
evaluations of several products (Brody et al., 1960) 
have been reported on in this continuing study of the 
juality attributes of sterilized foods. This paper pre- 
sents the results of color and flavor evaluation of lique- 
form products. Throughout this study the object has 
been to evaluate the effects on the quality factors of 
food products of high-temperature short-time (HTST), 
conventional, and freeze processing methods, of stor- 
age temperature, and of storage time. The informa- 


* Presented at the Twenty-first Annual Meeting of the Insti- 
tute of Food Technologists, May 9, 1961. 
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tion obtained has been valuable in analysis of causa- 
tive factors in the deterioration of food quality. 


EXPERIMENTAL PROCEDURE 


The following products were evaluated: Two runs of oyster 
stew, evaporated milk, pea soup with ham, and tomato juice; 
one run of vegetable beef soup, cream of potato soup, and 
shrimp soup. Processing methods, storage conditions, and 
evaluation procedures have been described (Epstein and Ball, 
1960; Joffe et al., 1961). The processing times and tempera- 
tures are listed in Table 1; standard color plates used for 
evaluation of hue and brightness are listed in Table 2. The 
storage temperatures used were: frozen samples, 0°F; HTST 
and conventional samples, 25, 35, 50, and 85°F. 


RESULTS AND DISCUSSION 


Color evaluations. The effects of processing meth- 
ods, storage temperature, and storage time on the 
brightness and hue of liqueform products were evalu- 
ated. Of the three effects, storage time produced the 
greatest number of significant differences for both 
brightness and hue. This was evidenced by the fact 
that the greatest changes in color were experienced 
during the first 6 months of storage. Both hue and 
brightness values for all processing methods changed 
most rapidly during this period. Hue values con- 
tinued to drop throughout the storage period, but 
brightness values generally leveled off during the 
6-18-month period, after which there was a further 
decline in brightness. Of the three processing meth- 
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LOW-TEMPERATURE STORAGE OF STERILIZED CANNED FOODS 


ods, conventional canning caused the greatest differ- 
ences in both hue and brightness due to processing 
and storage. The conventionally processed samples 
lost their characteristic hue and brightness to a large 
extent because of the extensive heat treatment, but 
both hue and brightness deteriorated further through- 
out the storage period. 

The HTST-processed samples exhibited the smallest 
changes in brightness values due to the effects of 
storage. Immediately after processing, brightness 
values were higher for HTST samples than for frozen 
samples except in evaporated milk. These higher 
brightness values for HTST samples continued 
throughout the storage period. Differences in hue 
values due to processing were evidenced only in one- 
half of the products examined. For the products 


Table 1. Processing conditions for HTST-canned and con- 
ventionally eanned products. 


Retort tempera Cooling time 
ture (°F) Heating time (min) 


Con 
ven Oon- 
Conven Ss tiona ven 
Product HTST tional eC (min HTST tional 


10 
15 
10 
15 
10 
10 
10 


Oyster stew 
Evaporated milk 

Pea soup with ham 
Tomato juice 
Shrimp soup 
Vegetable beef soup 
Cream of potato soup 


Table 2. Standard plates for color evaluations. 


NBS plate 
Product number 


Oyster stew 
Evaporated milk 
Oream of potato soup 
Tomato juice 

Pea soup with ham 
Shrimp soup 
Vegetable beef soup 


* Gardner color plate number. 


Table 3. Color of oyster stew, run No. 


A. Significant effects of treatments 7 
Brightness _ Hue 
signif. level signif. level 

Treatment (%) To 
0.1 5.0 
5.0 


0.1 


Process 
Storage temperature 
Storage time 0.1 


B. Multiple comparison of processing method (mean values) 
Brightness _ 
Method signif. diff Rank signif. diff. 


HTST 


Conventional C) 


Frozen 


C. Multiple comparison of storage temperature (mean values) 


Storage 
temperature _ Hue 
(°F) signif. diff. 


D. Multiple comparison of storage time (mean values) 


Storage 
time Brightness 
(months) signif. diff. signif. diff. 


0 
3 


Table 4. Color of oyster stew, run No. 17. 


\. Significant effects of treatments 

Brightness Hue 

signif. level signif. level 
% ) 


Treatment 


Process 
Storage temperature 


Storage time 


B. Multiple comparison of processing method (mean values) 


Brightness Hue 
Method signif. diff signif. diff. Rank 


HTST 
O 


Conventional ry é 3 


Frozen 


C. Multiple comparison of storage temperature (mean values) 
Storage 
time Brightness Hue 
(months) signif. diff signif. diff. 


Table 5. Color of cream of potato soup, run No. 16. 


A. Significant effects of treatments 
Brightness Hue 
signif. level signif. level 

Treatment (%) Yo 


Process 
Storage temperature 
Storage time 


B. Multiple comparison of processing method (mean values) 


Storage 
temperature Brightness 
(°F) signif. diff. 


C. Multiple comparison of storage temperature (mean values) 
Storage 
time Brightness _ 
(months) signif. diff. signif. diff. 


where differences were significant, frozen samples 
maintained the characteristic hue values better than 


the HTST samples at the initial evaluation after 
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processing. However, after 6-12 months of storage 
time, characteristic hue values deteriorated less in 
HTST samples than in frozen samples. 

Storage temperature was generally not a significant 
factor in the effects on hue, and was significant in 
only one-third of the products examined for bright- 
ness. When storage temperature did affect brightness 
values, 35°F was the optimum storage temperature 
and 85°F produced the most rapid deterioration of 
brightness values. When the effects of storage tem- 
perature on HTST and conventionally processed 
samples were separated, neither hue nor brightness 
values of conventionally processed samples were af- 
fected by storage temperature, but brightness values of 
IITST products were significantly lowered by storage 
at 85°F. Hue values of HTST samples were main- 
tained at optimum by storage at 35°F. 

Tables 3-13 summarize the results of color evalu- 
ations. Joined dots indicate differences significant at 
the 5% level; dashes indicate no significant differ- 
ence. Multiple comparisons are not presented when 
a particular treatment did not significantly affect 
both brightness and hue values. 

Flavor evaluations. Table 14 summarizes the ef- 
fects of processing method, storage temperature, and 
storage time on flavor difference and flavor prefer- 
ence expressed by a 20-member flavor panel. A five- 
point hedonie scale was used for rating flavor differ- 
ence with points 1 to 5 presented as none, slight, 
moderate, large, and extreme, respectively. Hedonic- 
seale values for conventional samples at the initial 
evaluation (zero time storage, after processing) are 


Table 6. Color of evaporated milk, run No. 7. 


A. Significant effects of treatments 
Brightness Hue 
signif. level signif. level 
Treatment 


Process 01 


Storage temperature 


Storage time 
B. Multiple comparison of processing method (mean values) 

Brizhtness Hue 

Method signif. diff Rank sigoil. diff 


HTST 2 
Conventional 
Frozen 
C. Multiple comparison of storage temperature (mean values) 
Storage 
temperature Brightness 
(°F) signif. diff 


25 
35 
50 
85 
D. Multiple comparison of storage time (mean values) 


Storage 
time Brightness Hue 
signif. diff. signif. diff. 


O 


Table 7. Color of evaporated milk, run No. 19. 


A. Significant effects of treatments 
Brightness Hue 
signif. level signif. level 
Treatment ) 


Process 


Storage temperature 


Storage time 


B. Multiple comparison of processing method (mean values) 
Hue 
Method signif. diff. Rank 


HTST 


2 
Conventional 3 
1 


Frozen 
C. Multiple comparison of storage temperature (mean values) 


Storage 
time : Hue 
(months) signif. diff. 


Table 8. Color of vegetable soup with beef, run No. 5. 


A. Significant effects of treatments 
Brightness Hue 
signif. level signif. level 
Treatment (%) (%) 


Process 
Storage temperature 0.1 


Storage time 0.1 


B. Multiple comparison of storage temperature (mean values) 


Storage 
temperature Brightness 
(°F) signif. diff. 


C. Multiple comparison of storage time (mean values) 


Storage 
time Brightness Hue 
signif. diff. signif. diff. 


(months) 


0 


a calibration of the taste panel. The check sample 
was processed conventionally, so the degree of differ- 
ence indicated by the panel is, in effect, a calibration 
of its accuracy. 

Of the three factors, processing method was the 
most significant factor affecting both of the flavor 
attributes. Storage time, over the range studied, was 
more significant than storage temperature. 

Of the three processing methods, conventional 
processing produced the least significant differences 
from the check. This was expected since the check 
sample was conventionally processed and stored at 
35°F. The frozen samples were initially rated as 
being ‘‘more different’’ from the check than the 
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HTST samples. However, the HTST samples gen- 
erally (in 80% of the cases) received higher prefer- 
ence ratings than frozen samples at the initial evalu- 
ation time. 

After 3 months of storage the HTST samples were 
rated as ‘‘poorer than’’ the check in all eases, and 
for the five products where preference of frozen 
samples was indicated, four of these products were 
rated as ‘‘poorer than’’ the check. This result was 
taken as an indication that 3 months of storage was 
optimum for conventionally processed samples, and 
not that the flavor of HTST and frozen samples 
underwent extensive deterioration during the 0-3- 
month storage period. The basis for this explanation 


Table 9. Color of tomato juice, run No. 1. 


A. Significant effects of treatments 


Brightness Hue 
signif. level signif. level 
Treatment (%) (%) 
Process 5.0 
Storage temperature 0.1 
Storage time 0.1 0.1 


B. Multiple comparison of processing method (mean values) 
Brightness 


Method signif. diff Rank 
HTST 
Conventional Oo 2 
Frozen 2 1 


C. Multaple comparison of storage temperature (mean values) 


Storage 
temperature Brightness 
(°F) signif. diff 
25 


— 


D. Multiple comparison of storage time (mean values) 
Storage 
time Brightness Hue 
(months) signif. diff signif. diff 
~ 
¢ 
3 O | OO 
6 | @ 
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18 O ‘ O 
Table 10. Color of tomato juice, run No. 11. 
A. Significant effects of treatments 
Brightness Hue 
signif. level signif. level 
Treatment (%) (%) 
Process 
Storage temperature 
Storage time 0.1 0.1 
B. Multiple comparison of storage time (mean values) 
Storage 
time Brightness Hue 
(months) signif. diff signif. diff. 
0 OOD O ¢ 
6 | @O | | | oe 
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LOW-TEMPERATURE STORAGE OF STERILIZED CANNED FOODS 


Table 11. Color of pea soup with ham, run No. 6. 


\. Significant effects of treatments 


Brightness Hue 
signif. level signif. level 
Treatment % ) 
Process 0.1 
Storage temperature 1.0 
Storage time 0.1 0.1 


B. Multiple comparison of processing method (mean values) 


Hue 
Method signif. diff Rank 
HTST ee 1 
Conventional A 3 
Frozen 3 2 
( Multiple comparison of storage temperature (mean values) 
Storage 
temperature Brightness 
(°F) signif. diff 
25 
35 
50 
R5 
D. Multiple comparison of storage time (mean values) 
Storage 
time Brightness Hue 
months ) signif. diff signif. diff. 
0 ) 
3 | | | | |@ 
6 | Oo 
9 | 
12 lolllie 
| 


will become evident from the results presented be- 
low. 

At 6, 12, 18, and 24 months, the HTST samples 
continued to display significant flavor differences 
from the check for 80-90% of the products. The 
flavor preference values for HTST samples indicated 
that all samples were ‘‘ poorer than’’ the check at the 
3-month evaluation time; at the 6-month evaluation 
time, however, the flavor preference ratings were 
evenly split between ‘‘poorer than’’ and ‘‘better than 
the check.’’ After 12 months of storage the HTST 
samples were preferred to the check in approx 60% 
of the cases. Between 12 and 24 months the flavor 
preference for HTST samples gradually declined, by 
24 months being rated as ‘‘poorer than’’ the check 
in 80% of the eases. 

The number of significant differences trom the 
eheck for frozen samples was comparable to those 
for HTST samples throughout the entire storage 
period. After 3 months, however, the flavor prefer- 
ence for frozen samples was generally split between 
‘‘better than’’ and ‘‘poorer than’’ the check. The 
reason might have been the fact that evaporated milk, 
tomato juice, and the formulations used for the frozen 
soups (identical to the formulations used for the 
thermally processed samples) generally exhibited 
flavors that were ‘‘unusual’’ though not necessarily 
unpalatable to the panel. 

The effects of storage temperature on the flavor 
attributes were similar to those reported for color 
attributes. Storage temperature generally cid not 
affect the flavor of conventionally processed products 
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; Table 12. Color of pea soup with ham, run No. 15. except 85°F, at which flavor deterioration was exten- 
7 munich ———_—__—_—_—_—_——- sive after 3 months of storage. The respective flavor 
Signific effects of treatments 
A. Gignidcant Hue reference values for HTST samples, from better to 

signif. level signif. level as 
- Srestment % ) (%) poorer, were 35, 50, 25, and 85°F. 
Proc ess 
ine Storage temperature ; as Table 14. Mean hedonie seale values* for the effects of 
Storage time processing methods on flavor difference. 
bel Storage time (months) 
Brightness _ Hue 
- Method signif. diff. Rank signif. diff. Rank 1) Oyster stew 
1 Run 4 HTST 3.75 2.65 3.46 3.26 
HTST Cony. 1.44 1.74 1.44 2 
Conventional O e Froz. 2.48 2.36 3.28 3 
Frosen SO 3 SS © 2 Run 17 HTST 3.50 4.56 3.70 3 
— Conv. 148 131 148 1 
Froz. 5. 4. 4 


C. Multiple comparison of storage temperature (mean values) 2) Pea soup with ham 
Sescese Run 6 HTST 2.46 3.84 3.71 3.94 424 3.71 
emperature Brightness : Hue Conv 1.48 1.19 2.10 1.92 2.09 2.12 
(°F) signif. diff. signif. diff. Froz 1.89 241 284 3.34 3.54 3.01 
Run 15 HTST 2.84 3.48 NA 3.57 3.99 3.27 
25 O90 90 Cony. 1.72 2.19 NA 1.67 1.53 1.65 
50 C Froz 2.90 3.31 NA 2.57 3.83 NA 
| 
iad 3) Evaporated milk 
85 c O OO Run 7 HTST 2.55 2.25 3.00 3.03 3.12 2.78 
Conv. 1.53 1.49 1.83 1.69 2.17 1.96 
Froz 4.48 4.02 4.90 4.89 4.03 3.81 
D. Multiple comparison of storage time (mean values) Run 19 HTST 3.05 2.52 2.90 2.83 3.34 3.38 
a Cony 1.45 1.59 1.56 1.77 2.05 2.30 
time Brightness Hue Froz 3.22 5.29 3.67 2.67 NA NA 
i signif. diff. 
(wens) = — 4) Vegetable soup with beef 
0 AO 2 oe oO Run 5 HTST 2.21 3.04 2.98 3.42 3.85 3.34 
Conv. 113 1.38 1.66 1.75 1.69 2.02 
Froz. 1.88 1 2 -58 


Potato soup 


AT Runi6 HTST 3.12 464 431 422 427 434 
18 | | Conv. 1.27 143 1.69 2.02 199 1.89 
Froz. 4.! N 


Shrimp soup 


of the Institute of Food Technologists, May 9, 1961. Food 
Technol. 15, 507. 


Run 18 HTST 3.10 325 3.31 3.27 3.29 05 
: Cony, 148 141 1.98 1.83 1.90 1.92 
> 
Froz. 2.74 
Table 13. Color of shrimp soup, run No. 18 
— I ’ Run 11 HTST 1.87 2.94 3.00 3.14 3.68 3.14 
Conv. 199 2.75 2.51 2.63 2.77 2.52 
ignifican ‘Hue Froz. 3.55 4.59 4.86 5.45 4.10 NA 
{ es “oo. level olgnt. level * Numerical values represent degree of difference from the standard 
Treatment o) o) check. Conv. = conventionally canned. Froz. = frozen. 
Process 
Sterage temperature 5.0 
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Copper and Iron Content of Ice Cream and Mellorine 


and Its Significance in the Development of 


Oxidative Flavor Defects’ 


(Manuscript received May 7, 1961) 


SUMMARY 

An analysis of 107 samples of ice cream and mellorine 
showed that the chocolate-flavored samples usually con- 
tained more copper and iron than the vanilla or strawberry 
samples. The means of copper content of the vanilla, 
strawberry, and chocolate samples were respectively 0.305, 
0.390, and 1.160 ppm. No relation could be established 
between oxidative flavor defects and the copper or iron 
content of the samples. The addition of 0.82 ppm of 
copper after homogenization caused a metallic flavor in 
vanilla ice cream after 11 days of storage at —25°C. When 
copper was added before homogenization the rate of de- 
velopment of oxidative flavor defects was much slower. 
Iron did not seem to be involved in the development of 
a metallic off-flavor. 


— ON the effects of metals 
on oxidative flavor deterioration in dairy products 
have been focused particularly on milk, cream, butter, 
and dried milk. Archibald (1958a, b) made a detailed 
review on copper, iron, and other trace elements in 
milk and milk products. Little information is avail- 
able, however, on (a) the quantities of copper and 
iron present in ice cream and mellorine, and (b) the 
possible significance of these metals in the develop- 
ment of oxidative flavor defects in ice cream and 
mellorine. Copper and iron may enter frozen desserts 
in dairy ingredients such as milk, cream, dried skim 
or dried whole milk, butter, butter oil, and concen- 
trated milks; in non-dairy ingredients such as stabi- 
lizers, emulsifiers, sugars, fruits, and flavors; or 
through contamination from equipment and utensils. 
In ice cream the dairy ingredients are expected to 
contribute the major part of the copper and iron 
present. Pyenson and Tracy (1948), however, showed 
that some of the non-dairy ingredients may contain 
considerable quantities of metals that could be signifi- 
cant in the development of off-flavors in ice cream. 
Dahle and Folkers (1932) concluded from their 
studies that oxidative off-flavors in strawberry ice 
eream are due to a combined effect of copper and the 
acid of the fruit. No oxidative off-flavor was observed 
when the copper content of the sample was limited to 
0.8 ppm. According to Ross (1933), iron did not seem 
important in the development of oxidized flavors in 
ice cream. 

The test commonly used to detect lipid oxidation 
in dairy products, including ice cream and mellorine, 
consists of organoleptic examination of the product. 
Various terms such as metallic, oxidized, stale, ecard- 
board, tallowy, and fishy have been used to describe 
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oxidative defeets in dairy products. In recent years 
various investigators (Biggs and Bryant, 1953; Ina- 
gaki et al., 1954; Lockhart, 1953; Tanaka et al., 1955; 
Wertheim and Proctor, 1956) have used the intensity 
of the red pigment formed in the reaction between 
2-thiobarbituric acid (TBA) and malonaldehyde as 
an indirect measure of lipid oxidation in milk, cream, 
butter, cheese, condensed milk, and dried milk. The 
present study was initiated to determine (a) the 
levels of copper and iron in commercial samples of 
vanilla, strawberry, and chocolate ice cream and mel- 
lorine, and (b) the effect of various levels of these 
metals in commercial and experimental samples on 
the development of oxidative flavor defects. An at- 
tempt was also made to determine the relation be- 
tween the levels of metals present in these frozen 
desserts, their TBA values, and the occurrence and 
intensity of oxidative flavor defects as determined by 
organoleptic examination. 


EXPERIMENTAL METHODS 


Source of samples. One hundred and seven samples were col- 
lected from 22 dairy processing plants, in Texas. The flavors 
were limited to the three major types; vanilla, 23 ice creams 
and 15 mellorines; chocolate, 21 ice creams and 14 mellorines; 
strawberry, 20 iee creams and 14 mellorines. The samples were 
shipped from the various outlets to the laboratory packed in 
dry ice. 

Preparation of glassware. In addition to normal laboratory 
cleaning procedures, all laboratory glassware used in the copper 
and iron déterminations was immersed at least 5 min in hot 
nitric acid (1:4) at 60°C and then rinsed several times in 
double-distilled water. The distilled water was prepared in an 
all-glass distillation unit. All glassware was handled with 
Pyrex tongs that had been cleaned in a similar manner. 

Determination of copper. Copper was determined by a pro- 
cedure essentially like that described by King and Dunkley 
(1959). Color development with sodium diethyldithiocarba- 
mate was carried out in a 60-ml ground-glass-stoppered glass 
bottle. Separation of the isoamyl acetate layer was obtained 
by centrifugation of the sample for 15 min in a 50% Babcock 
ecream-test bottle in a Babeock centrifuge. After determination 
of optical density at 435 mu with a Beckman DU Speetro- 
photometer, the copper concentration was determined from a 
standard curve as deseribed by King and Dunkley. 

Determination of iron. Iron was determined colorimetrically 
with 1,10-phenanthroline, essentially as reported by Pohle et al. 
(1947). Following ashing of the sample, 10 ml of a 1:10 solu- 
tion of hydrochloric acid were added to the sample. It then 
was warmed gently on a hot plate to dissolve the ash com- 
pletely. Hydroquinone, 1,10-phenanthroline, and sodium acetate 
were then added to the solution. The concentration of iron 
was determined from a standard curve as described by Pohle 
et al. Recovery experiments for copper and iron indicated re- 
spective recovery percentages of 92-110% and 90-115%. 

Thiobarbituric acid test (TBA). Although various other pro- 
eedures were tried, a modification of a steam-distillation TBA 
test for dried milk as reported by Sidwell et al. (1955) was 
used. A quantity of ice cream or mellorine equivalent to 4 g 
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of fat was weighed out in a 250-ml extraction flask. An equal 
volume of distilled water was added and the sample was ad- 
justed to pH 1.0-1.5 with 3N hydrochloric acid. The sample 
was then steam-distilled, and 50 ml of distillate was colleeted 
in 10 min. Steam-distillation was carried out as deseribed by 
Vanderzant et al. (1961). The TBA value of the distillate, 
determined as deseribed by Sidwell et al. (1955), was expressed 
as optical density at 530 mu. 

Preparation of ice cream with and without added copper or 
iron, Mixes were prepared in all-stainless-steel equipment. The 
composition of the mixes was as follows: 10% fat, 11% serum 
solids, 15% eane sugar, and 0.35% stabilizer. Milk, cream, 
low-heat non-fat dry milk solids, cane sugar, and stabilizer were 
used as ingredients. The mixes were combined and pasteurized 
30 min at 155°F, and homogenized with a pressure of 1700 psi 
on the first and 500 psi on the second stage. They were then 
cooled in a plate cooler to 35-40°F, and stored at 40°F. The 
mixes, in two-gal. batches, were frozen in a batch freezer with 
an overrun of 70-80%. Mexiean bean pure vanilla at a rate of 
3.5 oz per 5 gal. of mix was used in all of the mixes. A straw- 
berry puree was used in the strawberry ice cream, and a choeo- 
cream was 


25°C. 


late syrup for the chocolate ice cream. The ice 
packaged in I-qt and 14-gal. containers and stored at 
Copper in the form of copper sulfate, and iron as ferrous and 
ferrie sulfate, were added—to certain mixes before homogeniza- 
tion, and to others after cooling of the mixes just before freez 
ing. The addition of copper before homogenization was accom- 
plished as follows: Immediately after pasteurization the mix 
was divided into 5-gal. batches, and varying amounts of copper 
were added to these batches. These batches were then homog- 
enized, starting with the mix of the lowest copper concentration. 
Slight variations from the calculated metal content due to some 
mixing of the various batches were not important since copper 
and iron determinations were made on each bateh after 
freezing. The addition of metals after cooling of the mixes 
did not present any problem. 

Organoleptic examination. All samples of ice cream and mel- 
lorine were examined for oxidative flavor defects by at least 
two judges. 

EXPERIMENTAL RESULTS 


Factors affecting steam-distillation TBA values. The effect of 
pH of reaction mixture, distillation, and heating time on the 
intensity of TBA pigment was investigated. Without lower- 
ing the pH, little or no TBA reactive compounds were freed 
by distillation. Normal and oxidized samples of ice cream were 
used and reacted with the TBA reagent for 35 min at pH 
levels ranging from 0.5 to 3.0. Only small differences in color 
intensity were observed at the various pH levels of the ice 
eream-hydrochlorie acid mixture. The length of heating of the 
combined distillate-TBA solution had a pronounced effeet on 
the intensity of the developed color in the oxidized sample, but 
little on that of the unoxidized sample (Table 1). A variation 
in the pH value of the ice cream-—hydrochlorie acid mixture 
from 0.5 to 1.0 had little effeet on the intensity of the color 
after heating for various periods. An increase in distillation 
time from 10 to 30 min to collect 50 ml of distillate did not 
cause significant changes in the TBA values of the sample. 
The absorption spectrum of the TBA pigment of the steam- 
distillate from a sample of metallic ice cream showed a single 
maximum at 530 mu. In addition to this procedure, various 
other TBA procedures and modifications were tried on oxidized 
and unoxidized samples of ice cream and on the fats isolated 
from these products. Sidwell’s straight-fat TBA test (Sidwell 
et al., 1954) showed much higher values when the fat was 


Table 1. Effect of time of heating distillate with TBA at 
100°C upon intensity of TBA pigment (OD). 


Heating time (min) 


Sample no. pH 10 20 30 40 
1 (normal) 1.0 029 030 037 
0.5 O24 32 O41 046 
2 (oxidized) 1.0 076 132 147 179 
0.5 076 137 .164 177 
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heated in a boiling water bath for 1 hr before being heated 
with TBA reagent. The Giroux method (Giroux et al., 1955) 
and Patton’s reflux method (Patton and Kurtz, 1951) were 
tried, but the results were not as consistent as with the method 
deseribed by Sidwell et al. (1955). In subsequent TBA tests 
50 ml of distillate were removed in 10 min from the samples 
at pH 1.0-1.5. Color was developed by heating the distillate 
35 min with the TBA reagent in a boiling water bath. 

Copper and iron content of commercial samples of ice cream 
and mellorine. Figs. 1, 2, 3, and 4 present data on the copper 
and iron contents of 107 samples of vanilla, chocolate, and 
strawberry ice cream and mellorine. The levels of copper in 
the various products ranged as follows: vanilla ice cream, 
0.1-0.87; vanilla mellorine, 0.115-0.970; chocolate ice eream, 
0.33-3.37; chocolate mellorine, 0.73-2.17; strawberry ice eream, 
0.085-1.415; and strawberry mellorine, 0.13-1.37 ppm. The 
mean copper contents for the various products were: vanilla 
ice cream, 0.304; vanilla mellorine, 0.306; chocolate ice cream, 
1.247; chocolate mellorine, 1.074; strawberry ice cream, 0.422; 
strawberry mellorine, 0.358; all ice creams combined, 0.650; 
all mellorines combined, 0.573 ppm. The levels of iron in the 
various products ranged as follows: vanilla ice eream, 0.375 
1.875; vanilla mellorine, 0.375-0.925; chocolate iee cream, 1.45 
5.0; chocolate mellorine, 1.75 to over 5.0; strawberry ice cream, 
0.725 to over 5.0; strawberry mellorine, 0.350-3.925 ppm. The 
mean iron contents for vanilla, chocolate, and strawberry ice 
cream were 0.822, 2.954, and 1.480 ppm; for the vanilla, choco- 
late, and strawberry mellorines, 0.572, 2.803, and 1.184 ppm, 
respectively. 

Relationship between copper and iron content and TBA values. 
The data in Tables 2 and 3 show fairly high positive correla- 
tions between (a) the copper contents of chocolate, strawberry, 
or total ice cream and their TBA values and (b) the iron eon- 
tents of strawberry ice cream, strawberry mellorine, or total ice 
cream and their TBA values. A fairly high negative ecorrela- 
tion was observed between the copper contents of the vanilla 
mellorines or the iron content of the vanilla iee creams and 
their respective TBA values. 

Relationship between copper or iron content, TBA values, and 
flavor defect. Twenty-two percent of the vanilla ice creams, 
13% of the vanilla mellorines, 10% of the chocolate ice ereams, 
20% of the strawberry ice creams, and none of the chocolate 
and strawberry mellorines were criticized for definite oxidative 
flavor defects. Table 4 lists the various flavor defects observed 
in the vanilla ice creams and mellorines. No definite relation 
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Fig. 1. Coneentration of copper in vanilla, chocolate, and 
strawberry ice creams. 
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COPPER AND [RON AND OXIDATIVE FLAVOR OF 


Statistical analysis of relation between copper con 


tent and TBA test in various frozen desserts. 


ICE 


CREAM 


Frozen dessert n x* se r b 
Vanilla ice cream 23 304 024 002 0001 
Vanilla mellorine 15 306 029 623 032 
Chocolate ice cream 21 1.247 O77 .293 O11 
Chocolate mellorine 14 1.074 092 079 005 
Strawberry ice cream 20 422 034 235 O11 
Strawberry mellorine 14 358 .033 020 001 
Total ice cream 64 650 O44 .259 O11 
Total mellorine 45 573 051 055 003 


® Copper ppm 
> Optical density (TBA). 


Table 3. Statistical analysis of relation between iron con 
tent and TBA test in various frozen desserts. 

Frozen dessert n x" r b 
Vanilla ice cream 23 822 024 456 —.010 
Vanilla mellorine 15 572 029 117 —.008 
Chocolate ice cream 21 954 077 8 003 
Chocolate mellorine 14 2.803 092 035 O01 
Strawberry ice cream 20 1.480 034 
Strawberry mellorine 14 1.184 033 405 
Total ice cream 64 1.727 044 247 005 
Total mellorine 3 1. 5 


Lron ppm 
» Optical density (TBA). 


defects in the 
metal content 
Some samples with non-oxida- 


flavor 
and the 


could be established between oxidative 
vanilla-flavored samples (Tables 5, 6) 
or TBA values of the samples. 
tive flavor defects had copper or iron contents or TBA values 
comparable to or higher an with oxidative flavor 
defeets. <A pattern existed for the strawberry and 
chocolate samples. Of the two vanilla ice cream samples with a 
copper content in the 
as oxidized (0.545 ppm) 
ppm). 

Effect of added copper and iron on oxidative flavor defects. 
Eight batches of ice cream were prepared with various amounts 


those 


similar 
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LEVELS OF COPPER (p.p.™.) 
Fig. 2. Concentration of copper in vanilla, chocolate, and 
strawberry mellorines. 
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Fig. 3. 
strawberry ice creams. 


iron in vanilla, chocolate, and 


of copper added following homogenization. After one day of 

was detectable in the ice cream with 
2.94 ppm of added copper (Table 7). This defect was more in 
tense with the concentration of added copper. After 11 days 
noticeable in ice cream 


storage a metallie flavor 


of storage a metallic off-flavor was 
with 0.82 ppm of added copper. After storage for 106 days a 
fishy flavor developed in the samples with 2.94 ppm or more of 
added eopper. The data in Table 8 also show that homogeniza- 
pronounces ffect on the rate of development of 
flavor in ice Copper added 
failed to show a metallic 
25 days of storage. However, with the 
even less (1.92 copper added after 
homogenization a metallic off-flavor developed after 9 days of 
storage. After 80 days of storage a 
able in the with 4.56 ppm of 


tion had a 


copper induced oxidized cream, 
(4.56 


off-flavor until 


before homogenization 


ifter 


ppm 


same amount or ppm 
flavor was notice 


added after 


fishy 
sample copper 
homogenization. 

Iron added after homogenization 10.5 Fe** and 20.93 
development of an oxidative flavor 


ip to 
Fe ppm failed to show 
defect even at the end of 

Rate of development of oxidized flavor defects. The data in 
Table 9 indicate that, with approx 2 ppm of added copper, a 
flavor developed in vanilla and straw- 
cream, but not in chocolate ice eream, With about 
was noticeable after 21 or 46 days in 


106 days of storage. 


metallic four days in 
berry ice 
1 ppm, a metallie flavor 

Table 4. Flavor criticisms * 
and mellorine. 


of samples of vanilla ice cream 


Percent of samples 


Defect Vanilla ice cream Vanilla mellorine 
Bitter 6.7 
Cooked 13.1 
Custard 4.4 
Fruity 4.4 
Lacks fine flavor 4.4 ae 
Old ingredient 8.7 6.7 
Oily 6.7 
Oxidized 8.7 
Rancid 13.1 
Salty pam 13.3 
Stale 4.4 6.7 
Too sweet 17.4 eo 
Unnatural flavor 21.8 46.6 
No criticism 13.3 


@ With two or more criticisms per sample only the major criticism was 
listed. 
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Table 5. Relation between copper content, iron content, and TBA test of vanilla ice cream and flavor criticisms. 


Number of samples 


Unnat. 


Lacks fine 
Cooked Custard Fruity flavor Old ingr. Oxid. Rancid Stale Too sweet flavor 
Ranges of copper (ppm) 
21- 3 1 1 1 : 
51-1.0 1 1 
Ranges of iron (ppm) 
31- .4 - 1 
41— 5 1 1 1 1 
51-1.0 2 1 1 
1.51-2.0 : 
TBA (OD) 
- 1 
0101—.015 1 
0151-.020 1 
0201-0250 1 1 1 1 
0301-.0350 1 1 
1 


0351—.0400 


the vanilla iee eream, but not in the chocolate or strawberry 
ice eream. When double-pasteurized cream was used, added 
copper of 1-2 ppm did not result in a metallie flavor in vanilla, 
chocolate, or strawberry ice eream even at the end of 46 days 
of storage. 

Effect of length of storage on TBA values. The data in Fig. 5 
indicate that samples with copper added in the range of 0-1.92 
ppm before or after homogenization shewed some increase in 
the TBA values after 80 days of storage. At these levels of 
added eopper little difference in TBA values was noted in the 
samples with the copper added before or after homogenization. 
Initial TBA values of, all samples were very similar. TBA 
value increased markedly after 40 days of storage in the fishy 
sample to which 4.56 ppm of copper was added. A similar 
pattern was noticed in the samples described in Tables 7 and 
9. The more pronounced the oxidative flavor defect the greater 
was the increase in the TBA value. 

TBA values were also determined on the flavoring materials 
of vanilla, chocolate, and strawberry samples used in this 
study. The amounts used in the distillation procedure were 
comparable to those usually present in an amount of ice cream 
containing 4 g of fat. The respective TBA values of vanilla, 
chocolate, strawberry extract, and strawberry extract plus 
puree were 0.010, 0.070, 0.034, and 0.032. 


Table 6. Relation between copper content, iron content, and 
TBA test of vanilla mellorine and flavor criticisms. 


Number of samples 


Old Unnat. 


Bitter ingr. Oily Salty Stale flavor 
Ranges of copper (ppm) 

1 - — 
1 1 4 
21-— 3 1 2 
.4 1 1 
41— 5 - - 
51-1.0 - - 1 

Ranges of iron (ppm) 

31— .4 1 - - 1 3 

41- .5 1 — — 
51-1.0 - 1 - 2 — 4 
1.01-1.5 

TBA (OD) 

0151-—.0200 — — — 1 
0201-.0250 1 — 1 1 
0251-—.0300 — 2 
0301-.0350 — 1 1 
0401-—.0500 1 1 1 


The length of the storage period had little effect on TBA 
value when various levels of iron (0-20.93 ppm) were added 
after homogenization. 


DISCUSSION AND CONCLUSIONS 


The effects of pH, distillation, and heating time on 
the intensity of the TBA pigment were essentially the 
same as reported by Sidwell et al. (1955). The high 
copper and iron values in the chocolate-flavored sam- 
ples were not surprising. Pyenson and Tracy (1948) 
reported rather large quantities of copper and iron 
in various cocoas. Although the copper content of 
the majority of the strawberry samples was very simi- 
lar to that of the vanilla-flavored samples, iron values 
were higher in strawberry than in vanilla samples. 
This observation agrees with data on an analysis of 
berries showing that the iron content is much greater 
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Fig. 4. Concentration of iron in vanilla, chocolate, and 
strawberry mellorines. 
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Use Keltone In Pre-packaged Dry- 
Mix — Chiffons, meringues and 
other fillings look fresh and stay 
fresh far longer. Keltone produces 
a smoother, creamier texture 
Makes preparation easier. 


Use Kelco-Gel HV In Salad And 
Dessert Gels — Made in 3 minutes, 
cold if desired, and gelling in half- 
hour, or less, salad and dessert gels 
made with Kelco-Gel HV are clear, 
sparkling and tender — won’t melt 
at room temperatures. Mold re- 
lease is fast and clean. 


Use Kelco Algin Colloids In Pres- 
surized Foods — Effectively sta- 
bilized with Kelco Algin colloids, 
aerosol-dispensed whipped top- 
pings, syrups, flavors and sauces 
have far longer shelf life. 


No More Effective Way to Make Foods 
Stay Fresh Longer 


Unique Keleco Algin Colloids Help You Create New Food Products 


For example, less than 1 teaspoon of Kelco algin 
per pound of food product produces high volume 
whip, easier mixing, more tender texture, and 
retarded weeping (syneresis). 


Whatever your product, packaged dry mix or 
beverage, emulsion or suspension, sauce or 
syrup, there’s a Kelco algin colloid to provide 


important benefits. At your service, too, are our 
highly qualified food technicians, ready to give 
individual attention to your needs or problems. 


YOURS ON REQUEST: Free samples of Kelco 
algins, and Technical Data describing properties, 
advantages, and uses in your application. Write 
=— obligation to your nearest Kelco regional 
office. 


Keltone® Kelco-Gel HV® Kelco-Gel LV® products of Keleo Company 
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Table 7. Effect of adding copper after homogenization on the 
development of metallie flavor and TBA values in vanilla ice 


eream., 


Storage Concentration of copper® (ppm) 


time 
(davs 0.03 0.33 0.32 1.69 O4 9.68 16.56 
Flavor defects 
11 
21 
5 
78 
106 
BA values after 106 days 
0.083 0.082 0.093 0.093 0 0.221 1434 0.675 
*Copper added following homogenization 0.6 ppm natural copper 
present 
» Metallic flavor absent, + doubtful, + v. slight, 4 slight, 
strong, ++-+-+ v strong 
© Fishy 


The straw- 
berry puree used in our laboratory contained 2.25 
ppm of iron and 0.25 ppm of copper. The copper con- 
tent of the ice cream or mellorine was related to TBA 
values somewhat more definitely than was the iron 
content. Correlations between copper content and 
TBA value were positive for the three groups of ice 
cream, and negative for the majority of the mellorine 


than the copper content (Jacobs, 1944 


samples. Perhaps this may be due to a difference. 1 
the type of fats used. In mellorine, hydrogenated fats 
are commonly used, whereas in ice cream, milk fat 
with unsaturated fatty acids and phospholipids is 
used. Sidwell ef al. (1954) also reported that fats 
of low linolenic acid content had induetion periods 
when the oxidation was followed with the TBA test. 
No definite relation could be established between, oxi- 
dative flavor defects in the commercial samples of ice 
cream and mellorine on the basis of organoleptie 
examination and copper content. Although ‘the data 
on the commercial samples are limited, there may be 
some indication that in certain samples oxidative 
flavor defects are accompanied by fairly high TBA 
values. In this respect it is interesting to note that: 
(a) the two samples of vanilla ice cream with the 
highest TBA values (0.036 and 0.035) among the 
vanilla ice creams (range 0.009-0.036) were both 
criticized for ‘‘old ingredient’’; and (b) two vanilla 
mellorines, one criticized for ‘‘old ingredient’’ and 
the other for ‘‘stale,’’ had respective TBA values of 
0.031 and 0.046 (range 0.012—0.046). It is recognized 
that some other samples without oxidative flavor de- 
fects had similar TBA values. The possibility exists 
that other flavor defects may mask the early phases of 
oxidative flavor defects. Subsequent studies with ex- 
perimental samples have shown that the TBA values 
of ice creams have to be considerably higher than 
those found in the commercial samples to be called 
metallic or fishy. The results of one series of experi- 
ments indicate that 0.82 ppm of copper added after 
homogenization caused a metallic flavor in vanilla ice 
cream after 11 days of storage at —25°C. When cop- 
per was added before homogenization the rate of de- 
velopment of a metallic flavor was much slower. 
Changes in the fat globule surface, most likely, are 
responsible for this observation. Homogenization in- 


creases the surface area per gram of fat and decreases 
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the concentration per unit of fat-globule surface area 
of the components involved in the oxidation process 
(Tarassuk and Koops, 1960 Hence, it is obvious 
that the rate of development of a metallic flavor at a 
certain level of copper depends rreatly on the manner 
in which the mix was contaminated. Double pasteuri- 
zation of the cream used in the ice cream mix delayed 
development of a metallic flavor. It is generally 
known that high heat treatment activates substances 
that are anti-oxygenic. Furthermore, heat also causes 
marked changes in the chemical nature of the ma- 
terials adsorbed on the milk fat globule (Loewen- 
stein, 1960). This in turn may affect the oxidation 
process, 

The results of one series of experiments indicate 
that a metallic off-flavor was noticeable at a lower 
concentration of copper in vanilla than in strawberry 
or chocolate ice cream. This observation with straw- 
berry ice cream agrees with that of Ross (1933), who 
reported that these off-fiavors developed sooner in the 
control samples than in the companion strawberry 
samples. This kind of flavor defect may be covered 
up by the flavoring materials used. The same may be 
true for the chocolate ice cream. Furthermore choco- 
late ice cream is somewhat protected by the tannins, 
which act as antioxidants (Schricker, 1935). Data on 
the effect of length of storage on the TBA value of 
vanilla ice cream indicate that a very slight metallic 
flavor was noticeable at a TBA value of about 0.09, 
a slight metallic flavor in the range 0.09-0.139, and a 
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DAYS OF STORAGE 


Fig. 5. Effect of length of storage of ice cream without and 
with copper added before (B) and after (A) homogenization 


on the intensity of the TBA pigment. 
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Table 8. Effect of adding copper before and after homogeni- 
zation on the development of metallic flavor in vanilla ice 


cream, 


Storage Concentration of copper (ppm)* 


time 
days) 0 O51 1.92 


Copper added before homogenization 


Copper added after homogenization 


* 0.42 ppm natural copper present 
» Metallic flavor (— absent, + doubtful, + v. slight, ++ slight, 


strong, V. strong) 
© Fishy. 


fishy flavor at a TBA value of about 0.221. These re- 
sults with vanilla ice cream agree very well with 
those on dried milks reported by Sidwell et al. (1955). 
Those workers reported TBA values of 0.188 and 
0.256 for badly oxidized dried milks. The highest 
TBA value was 0.036 for the commercial vanilla ice 
creams, and 0.046 for the mellorines. Both samples 
were criticized for oxidative flavor defects (old in- 
gredient, stale). Although the data in this study are 
limited, the results seem to indicate that some oxida- 
tive flavor defects are detected by taste before they 
can be detected by this TBA procedure. The higher 
TBA values for the chocolate and strawberry samples 
are in part due to steam-volatile materials that react 
with the TBA reagent. The present study also indi- 
cates that all commercial samples contained less cop- 


Table 9. Effect of adding copper on the development of 
metallic flavor and TBA values in vanilla, chocolate, and straw- 
berry iee cream. 


Storage Concentration of copper (ppm)* 
Lee cream time 
flavor (days) 56 0.95 


Flavor defects 


Vanilla 


TBA values after 46 days 
090 089 109 


0.39 


1.01 2.19 5.11, 


Flavor defects 


Chocolate 


TBA values after 46 days 


109 101 23 
0.42 O.39 


Flavor defects 


Strawberry 


+ 


TBA values after 46 days 
069 O77 On4 106 153 


*Copper added following homogenization, the natural copper con 
tents (mix and flavor) of the vanilla, chocolate, and strawberry mixes 
were respectively 0.30, 0.38, and 0.33 

> Metallic flavor (— absent, + doubtful, + v. slight, ++ slight). 


per than the lowest concentration necessary to initiate 

oxidative flavor defects in the experimental samples 

within the limits of the storage periods used in these 
experiments. 
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Spectrophotometric Evaluation of Anthocyanin Pigment 
Development and Scald Damage in Intact 


Red Tart Cherries’ 


(Manuscript received May 9, 1961) 


SUMMARY 

The light-transmittance properties of intact cherries were 
measured with three new instruments. Optical density 
differences (AOD) between selected pairs of wavelengths 
in the region ca. 450—800 my were explored for indicating 
scald damage and anthocyanin pigment development. An 
index of damage, AOD 780-695, is suggested as a good 
measurement of the scald damage in bruised fruit. This 
damage was particularly severe in bruised fruit held so that 
the cherries touched one another, at room temperature 
(80°F) and in sunlight (90°F plus). The correlation 
(.83) between anthocyanin content of individual sound 
cherries and AOD 540-612 was highly significant. A 
system for intact cherry spectrophotometry should first 
sort out sealded cherries by AOD 780—695 and then meas- 
ure the color of individual sound fruit by AOD 540-612. 


The color of red tart cherries (Prunus cerasus L.) 
is an important quality factor, readily observable by 
the consumer, and thus a significant influence on the 
value of the product (Wagenknecht ef al., 1960). 
Hence, color is a factor of grade in the U. S. Stand- 
ards for Red Sour Cherries for Manufacture (Anon., 
1946) as well as in Standards applying to canned and 
frozen cherries (Anon., 1949a, b). These standards 
are applied by visual evaluation, using such descrip- 
tive terminology as ‘‘fairly well colored’’ (Anon., 
1946) and ‘‘good, bright typical color’’ (1949a). Ob- 
jective methods are desired (Floate, 1960), and some 
research has been done toward their development. 
Measurement of the concentration of the anthocyanin 
pigments responsible for the typical red color of 
cherries has been suggested. The methods suggested, 
however, require «xtraction of pigments from a sample 
with suitable solvents, followed by spectrophotometry 
of the extract. 

This paper reports research on the newer method 
of intact fruit spectrophotometry for evaluation of 
anthocyanin pigment development, and seald 
damage, which appeared as a complicating factor as 


the research progressed. 


EXPERIMENTAL METHODS 


Cherries. The fruit were obtained from the C. H. Musselman 
Company, Biglerville, Pa., either from their orchards or from 
lug boxes or holding tanks at their processing plant. Cherries 
obtained from the orchards were always cut from the stem 


to avoid bruising 
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Food Technologists, New York, May 7-11, 1961. 
» Present address: Giant Foods, Ine., Landover, Md. 


J. N. Yeatman, G. S. Birth, 
Jane V. Ernest, R. W. Bender,” 
and A. P. Sidwell 


Market Quality Research Division, Ag- 
ricultural Marketing Service, United 
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Beltsville, Md 


A distribution of cherries of different anthocyanin contents 
was secured for some of the exploratory tests by selecting fruit 
showing more or less red color on the trees, in the delivery lug 
boxes, or in holding tanks. A distribution of maturities was 
periodic harvesting of 
cherries that had been tagged at blossom time, April 12. Three 
2) pre-full bloom (P); 


established during the 1960 season by 


classes were tagged: ] full bloom Fr 
and 3) after full bloom (A). 

Intact-fruit spectrophotometers. Instruments were the Repho- 
biospeet (Birth et al., 1957), the Hortispeet (Birth and Norris, 
1958), equipped with a strip-chart reeorder, and a two-filter 
optical-density difference meter hereinafter referred to as 
ODDM, originally built for smut determination in wheat (Birth, 
1960), but modified for cherries. The first two instruments read 
directly in optical-density increments; the third on a seale read- 
ing in optical-density diff rences, i.e., the difference between OD 
at 780 mu and OD at 695 mu, or AOD 780-695. Relationships 
between light-transmittance characteristics and chemical com- 
position are best shown by calculating differences in optical 
densities between selected pairs of wavelengths AOD (Ai — Az) 
(Birth et al., 1957; Sidwell et al., 1961 

The intact fruits were placed in the instrument examination 
holders with the stems up when the readings were taken. 

Anthocyanin determinations. Anthocyanin content of individ- 
ual cherries was determined. Each pitted cherry was weighed, 
HCl-acidified-methanol solution, and 


placed in 25-50 ml 1% 
extracted 3 min in a Virtis ‘‘45’’ Homogenizer operated at ca. 
45,000 rpm. (Mention of commercial instruments and manufae- 
turers is for identification only, and does not constitute en- 
dorsement or recommendation by the United States Department 
of Agriculture.) The extract was filtered, and the filtrate made 
up to 100 ml and read on the IDL-Color Eye instrument at 
533 me. OD was divided by the pitted weight to furnish a 
relative value corrected for fruit size. 

Soluble solids. Soluble solids content of the juice of individual 
cherries was determined with a hand-refractometer. 

Artificial induction of scald. For induced-seald experiments 
the cherries were bruised, either by rubbing between the fingers 


or by dropping 18 in. on a %%-in. aluminum plate, then held 
various times in sliade or sunlight, and at various temperatures, 
in or out of water. On the last three of the four dates at which 
these experiments were run, the cherries were held in contact 


with each other, the technique being copied from previous 
workers (Hills et al., 1953: LaBelle et al., 1958 

Subjective evaluation of scald. Surface development of seal 
was estimated on a scale from 0 (none) to 10 (100% of surface 
scalded Internal seald development was estimated according 
to a similar seale in which the increasing cloudiness and brown- 
ing of the tissues were scored from 0 to 10. 

Canning test and objective evaluation of color of canned 
product. In a single canning test the cherry samples were 


washed, pitted, and filled into No. 303 enameled cans in water. 
Exhausting, closing, and processing were done according to the 
technique of the cooperating cannery. Color was measured 
objectively with the Gardner Color and Color Difference Meter, 
which had been standardized on a dark-red tile standard bearing 
the specifications L = 24.3, a, = 20.9, =6.0. The contents 
of each can were poured into a special glass-bottom eup for 


viewing on the instrument; three readings were recorded and 
averaged. 
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Statistical methods. Analysis of variance and calculations 
of correlation coefficients were according to Snedecor (1940). 


RESULTS AND DISCUSSION 


Estimation of anthocyanin content of sound cherries 
(1959 harvest). The shapes of light-transmittance 
curves drawn from intact, sound cherries by use of 
the Hortispect were related to.their stages of maturity 
and anthocyanin contents. The most noticeable change 
in these curves in the spectral region ca. 445-750 mp 
was below 620 my, where increased absorbance. was 
associated with advancing maturity and increasing 
anthocvanin content. The curves in Fig. 1 show four 
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Fig. 1. Hortispeet curves of intact sound cherries showing 
increased absorption at shorter wavelengths with advancing 
maturity. 


stages of this change and are actual tracings from 
recordings of individual cherries at the dates given. 
Changes were first indicated by optical-density inere- 
men. readings taken at three wavelengths (590, 620, 
670 mz) on the Rephobiospect on a 12-unit sample of 
cherries selected to provide a range of color (Table 1). 


Table 1. Effeet of red cherry color on light-transmittance 
characteristics of intact sound fruit. 


Optical density as percent Optical-density difference 
Indi full seale*.” (AOD) 


590 670 750- 
rank * mu“ mu mu 620 ma 620 ma 670 ma 
12 31.9 24.1 28.8 7.8 4.7 31.2 
il M2 25.4 29.6 5.5 4.2 30.4 
10 36.8 25.8 29.2 11.0 4 30.8 
9 40.8 27.9 29.1 12.9 1.2 30.9 
2 26.5 29.1 10.7 2.6 30.9 

6 2 2 
2 


Full-scale sensitivity 4.0 OD 
Recorder adjusted to constant value of 60.0 at 750 ma, making 
readings at specified wavelengths comparable 

© 12, least-red color, to 1, most-red color, by visual ranking. 
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OD differences, AOD 590-620 and AOD 670-620, 
progressive with color development in the 12-unit 
sample, are shown. The AOD 750-670 was insensitive 
to pigment development and was not used for this 
type of measurement. 

The OD of intact fruit or other intact units of pro- 
duce, at any wavelength of energy, is affected by unit 
size and other factors such as changes in light intensity 
in the instrument. Compensation for size effect im- 
proves correlations in most cases. The wavelength of 
peak transmittance, which is read directly from the 
Hortispect instrument, also provides useful informa- 
tion about internal color changes and maturity 
(Ernest ef al., 1958). 

OD difference readings taken on several samples of 
cherries during the 1959 harvest season were com- 
pared with the extracted anthocyanin contents of the 
individual cherries. In this exploratory work the 
relationship between anthocyanin contents and AOD 
590-620 was highly significant. 

A test was also conducted to determine the color 
of the processed product that would result from 
canning cherries classified for anthocyanin content on 
the basis of AOD 590-620. Cherries from lug-box 
deliveries were classified by meter reading into five 
categories based on AOD 590-620 values using the 
ODDM (Birth, 1960), and each class was canned 
separately. Visually, these classes of raw cherries 
varied from poor color to good red color. After 
several months’ storage at ca. 75°F the cans were 
opened and the samples compared, visually and by 
objective readings. The canned cherries originally 
classified by meter readings associated with good red 
color were darker and of less saturated red hue than 
the ones classified as poor color, which were lighter 
and of more saturated hue, shifting toward the yellow- 
red (Fig. 2, Table 2). 

A comparison of the classified cherries, after 
canning, with two commercial samples of canned 
cherries indicated that classes 3 and 4 of the experi- 
mental lots were about the same color as the commer- 
cial samples (Table 2), based on a;/b, values. 

Evaluation of bruised and scalded cherries (1959 
harvest). Scald damage induced by bruising, followed 
by holding, is frequently a cause of poor quality (Hills 


Fig. 2. Red tart cherries classified by AOD 590-620 values, 


processed and stored 3 months at ca. 75°F. 1= least red, to 
5 most red; A and B are commercial samples. 
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IMPROVE FLAVOR AT RETORT TEMPERATURES 
WITH STABILIZED HVP-PROZATE 


If you process meats, soups or other canned goods that 
are subjected to high retort temperatures, look to HVP- 
Prozate for heat-stable flavor. 

Prozate® is a hydrolyzed vegetable protein flavoring 
agent that has been specially stabilized to withstand 
high temperatures. It is derived from plant protein and 
imparts either a rich, meaty flavor or a pleasant back- 


ground flavor, depending on concentration. Prozate is 
sasy to use, can be quickly incorporated into your pres- 
ent formula, and a little goes a long way. 

In addition to HVP-Prozate, Hercules offers a full line 
of other HVP® products tailored to meet the specialized 
needs of the food industry. For details about Prozate and 
a sample of it—or for technical help—write to Hercules. 
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PURE VANILLA 


It is probable that more money is 

spent in the food industry for vanilla 

extract than for any other flavoring 

ingredient. In the dairy industry vanilla 

ice cream alone accounts for 60% of 

all ice cream sales. Figures for the 
baking industry indicate that vanilla equals or exceeds 
all other flavorings in volume. Other food industries 
use comparable amounts. 


Altogether, more than $10-million is spent annually for 
vanilla flavor. It would be a logical assumption that 
purchasers responsible for spending this huge sum should 
not easily be misled. Unfortunately there exists, even 
among some of the most experienced buyers, incredible 
misunderstanding and confusion about the variations in 
price among sources of supply, about prices from season 
to season and, in spite of the gyrations of the vanilla 
bean market, how some “‘pure”’ vanilla products can be 
offered at prices below reasonable cost of ingredients. 


Many vanilla buyers have tried to apply reason to this 
perplexing, even chaotic, situation through careful de- 
velopment of specifications based on traditional analyt- 
ical values: lead number, resins and vanillin. But these 
three factors represent only one facet of this 
analytical approach and can be disappointingly mis- 
leading. Some of the most experienced technicians 
frequently obtain widely varying analyses from the 
same extract! 


Here is the second facet not to be overlooked in the 
determination of vanilla quality: there are many plant 
extractives and synthetic flavoring materials which can 
be used wholly, or in part, to produce the same analyt- 
ical values, and to simulate the taste, of true vanilla. 
Fortunately this need no longer present a problem to 


arner 


the vanilla user who wants to be absolutely sure of 
what he is buying. 


NOW there are methods which positively estab- 
lish whether a vanilla flavor is a pure product 
made ONLY from vanilla beans. 


These methods have been developed and perfected 
during six years of cooperative research financed at 
considerable cost, shared by the Vanilla Extract Manu- 
facturers and the Vanilla Bean Association. 


In addition to improved conventional analytical pro- 
cedures, there are now such revolutionary techniques 
as paper chromatography, gas liquid chromatography, 
and other scientific methods. The above methods in 
whole or part will lead to standardized procedures for 
the analysis of pure vanillas. 


There has always been, and always will be, a difference 
in pure vanilla extracts, because progressive manufac- 
turers diligently work to maintain the highest standards 
in their purchases of raw materials, in storage of their 
vanilla beans, and in the processing and production 
of their extracts. 


Vanilla users striving to produce the finest products to 
win a larger volume in today’s competitive market can 
now learn more of the real value of the vanilla extracts 
offered them. In addition to investigating the integrity 
of their supplier, the newly developed methods of quality 
determination provide more positive assurance that 
the extracts they buy will have the full flavor profile of 
fine, pure vanilla. 


Analytical proof may now be obtained from a number 
of qualified independent consulting laboratories. 


KNOW YOUR VANILLA AND YOUR SUPPLIER 


enkinson manufacturing company 


Manufacturers of Certified Food Colors, Vanillas, Extracts, Flavors 


HOME OFFICE & FACTORY: 2526 Baldwin Street, Saint Louis 6, Mo. 
LOS ANGELES FACTORY: 2515 Southwest Drive, Los Angeles 43, Calif. 


Warehouses in principal! cities 
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SPECTROMETRY OF CHERRY SCALD AND ANTHOCYANIN DEVELOPMENT 523 


Table 2. Hunter color readings of red tart cherries canned 
from samples of fresh fruit classified according to AOD 590 
620 values. 


Samples * al b at/bt 
Class 1 35.1 15.4 18.5 0.83 
Class 2 33.8 16.5 16.7 0.99 
Class 3 25.5 17.8 9.3 1.91 
Class 4 21.5 17.0 5.8 2.93 
Class 5 18.2 15.5 4.6 3.37 
Commercial A 18.8 19.8 7.4 2.68 
Commerical B 20.9 17.8 7.46 2.34 


* Arranged, Class 1, having AOD 590-620 value associated with 
least-red color, to Class 5, with most-red color. 

> L. = relative lightness, from 0, black, to 100, white. 

at = generally redness (+) to greenness (—) 

bi = generally yellowness (+) to blueness (—) 


and Whittenberger, 1956; LaBelle et al., 1958) ; hence, 
studies were made of the effect of this type of mis- 
handling on light-transmittance characteristics. In 
exploratory tests, mature cherries were severely 
bruised by rubbing them between the fingers, and then 
placed for several hours in sunlight or other high- 
temperature environment. Curves of OD from ca. 
540-800 mp» were run on these individual cherries, 
before and after treatment. A marked increase in 
OD occurred through most of this range. The curves 
in Fig. 3 show this change. They are actual tracings 
from an individual cherry (No. 4 in Table 3) that 
received the above treatment. 
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Fig. 3. Rephobiospect curves of an individual cherry before 
and after induced seald damage. 


Table. 3. Effeet of bruising red tart cherries and holding 
several hours, on their light-transmittanee characteristics at 
AOD 780-695. 


Before treatment 


Cherry number After treatment 


1 10 21 
2 11 17 
3 10 17 
4 18 
5 12 21 
6 13 22 
7 15 26 
8 13 25 
9 15 24 
10 14 23 


The changes in the OD curves below ca. 620 mp are 
apparently due to dispersal of anthocyanin pigments 
from the skin into the flesh, and to a general increase, 
over a wide spectral range, in light-scattering charac- 
teristics of the tissue and of brown substances due to 
oxidation in the tissue. These factors tend to increase 
OD at the shorter wavelengths relativ. to the longer 
wavelengths. A AOD measurement of bruised fruit 
in the region ca. 550-620 mp for indicating antho- 
evanin content will be influenced by induced damage. 
Such a measurement would indicate that a moderately 
scalded cherry has more anthocyanin than a similar 
unsealded cherry, even though extraction procedures 
indicate no apparent alteration in anthocyanin con- 
tent. 

A measurement of fruit damage independent of 
anthocyanin content and maturity would therefore 
be particularly advantageous. The wavelength region 
670-800 my» was selected for further study because 
previous work had indicated that measurements in 
this area might be insensitive to anthocyanin content 
of sound intact cherries (Table 1, Col. 7). OD curves 
were recorded from a series of cherries before and 
after bruising and holding for several hours. The 
readings at 780 and 695 my were taken off, and the 
OD differences calculated. These data showed that 
bruising caused an increase in AOD 780-695 in every 
specimen (Table 3). Individual fruit that, on instru- 
ment evaluation, obtained a AOD 780-695 value below 
15, would be undamaged by scald, and any above 
17 would be damaged. These results indicated con- 
siderable promise in the use of the longer wavelength 
measurements for scald damage. 

Estimation of anthocyanin content and stage of 
maturation of sound cherries (1960 harvest). A spec- 
trum of fruit maturities was attained as described un- 
der Materials and Methods. The fruits were carefully 
removed from the trees and brought to the laboratory, 
where light-transmittance measurements were made 
on the Hortispect, followed by weighing, pitting, solu- 
ble-solids estimation, and extraction of anthocyanins. 
After review of the light-transmittance curves, it was 
decided to read OD at 540 and 612 mu. 

Changes in samples harvested during the period 
June 25 to July 22 are shown in Table 4. The average 
OD of anthocyanin extracts (corrected for fruit 
weight) gradually declined through the harvest 
period. The AOD 540-612 and the wavelength of peak 
transmittance increased. Average percent soluble 
solids showed some seasonal trend but was erratic. 

The highly significant coefficient of correlation be- 
tween anthocyanin contents of individual sound fruit 
and AOD 540-612 averaged 0.83 for 274 observations. 
Anthoeyanin contents were expressed as OD of ex- 
tract divided by pitted weight. It is suggested that 
a measurement of sound intact fruit at AOD 540-612 
will afford a reliable index of stage of maturity as it 
relates to anthocyanin development. 

Evaluation of bruised and scalded cherries (1960 
season). Samples of cherries were bruised and then 
held in contact with each other for 20 hr—in eold 
water, or dry at room temperature or in sunlight. 
These, together with the unbruised fruit held at room 
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Table 4. Summary of anthocyanin and maturity evaluation 
studies, 1960 harvest season (each value is average of 10 
cherries). 


Readings by intact-fruit 
spectrophotometry 


Fruit 
Bloom extract Wave 
condi (optical length 
tion at density sop of peak Fruit Percent 
Harvest tagging pitted 540 trans weight soluble 
date date* weight) 612 mittance () solids 
June 25 P 
F 47.3 598 3.2 13.21 
\ 44.0 596 3.67 16.08 
Av 6.4 597 3.80 14.65 
June 20 597 67 13.21 
F 7.7 606 160 14.60 
\ oR 60" 13.90 
Av 54.6 602 1.07 
F 105 606 445 14.54 
\ 605 4.46 14.46 
Av O9T2 603 4.46 14.12 
July 5 P 1079 59.2 601 4.41 1%.71 
322 65.0 606 4.69 144 
\ 1378 63.3 606 4.40 1.6% 
Av 1260 62.5 604 4.50 28 
July 8 P 1320 63.3 604 4.08 14.91 
F 1919 71.0 615 4.21 16.32 
A L586 67.1 611 4.08 15.30 
Av 1534 67.0 610 4.12 15.51 
July 12 P 1377 65.4 4.41 14.54 
KF 126% 61.6 606 4.40 14.50 
\ 1045 66.7 610 4.61 15.16 
\v 1227 64.6 608 4.47 14.74 
July 15 P 2062 Ta 612 16.29 
1408 605 4.62 15.06 
1946 73.5 614 4.00 16.25 
Av 1737 69.3 610 4.15 15.87 
July 19 P 1818 68.4 614 4.26 15.27 
F 1607 49.9 616 4.91 15.75 
615 4.77 
61 1.6 


2p prefull bloom: F full bloom; A after full bloom 


temperature for the same period, were the experi- 
mental treatments, which were repeated four times 
from July 12 to 21. 

Light-transmittance measurements were made on 
all the cherries prior to the beginning of each experi- 
ment, using the Hortispect and the ODDM adjusted 
to read in the long wavelengths, specifically AOD 780— 
695. The AOD 540-612 value was calculated from the 
Hortispect curves. After the experimental treatments, 
the measurements were made again, together with the 
visual evaluation of external and internal seald. Per 
cent soluble-solids readings were followed by antho- 
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eyanin extraction. The data covering 4 treatments, 
4 dates, and 4 replications (individual cherries) were 
analyzed for variance, and the results are shown in 
Table 5. 

External scald and internal damage symptoms were 
apparent in the bruised cherries, and internal cloudi- 
ness was particularly prominent in those held at room 
temperature and in sunlight. The change in AOD 
780-695 measurement of these cherries was highly 
significant, and increased with the elevated tempera- 
tures. 

Fig. 4 shows the frequency distributions of all ob- 
servations, AOD 780-695, made on the ODDM of un- 
bruised and bruised cherries held in air for 20 hr 
at elevated temperatures. These curves substantiate 
the preliminary work of 1959. It is significant that 
unbruised cherries held 20 hr in air at 80°F show 
no scald damage. The effect of bruising, however, is 
quite evident after holding 20 hr in air at 80—-90°F. 
Such information may be applied to a system of ac- 
ceptance or rejection of fruit for manufacture. Fruits 
not exceeding a value of 33 (Fig. 4) would be acecept- 
able, whereas fruits exceeding 35 would be rejected 
for scald damage. Sound fruits may then be evalu- 
ated with an index of anthocyanin content, to classify 
for uniformity of color and stage of maturity. 

Observations of bruised cherries at AOD 540-612 
were affected by induced seald, and values increased 
significantly in those lots held at high temperatures 
(Table 5). However, the extracted anthocyanin con- 
tent was not significantly changed, indicating that the 
increase in AOD 540-612 values was due not to in- 


UNBRUISED- 80° 90°F, IN AIR, 20 HRS 


BRUISED 80°- 90°F, IN AIR, 20 HRS 
IMBER 
OF 
HERRIES 
o- 
272 
7-604 
4 
4 40 6c 8 


40.0 (780-695) 
Fig. 4. Distributions of numbers of cherries obtaining AOD 


780-695 values, under experimental treatment, where under 33 
were undamaged, above 35 damaged by seald. 


Table 5. Effeet of bruising and holding 20 hours, on the light-transmittance characteristies and other quality measurements in 
red tart cherries (all data are means of 16 treatments). 


\oD SOD (optical 
40-612 540-612 density 
Bruising Holding after during pitted 


treatment 


treatment 


treatment 


Gain of 


treatment 


Fruit 
extract 


weight) 


None 80°F in air 71.5 0.9 172 
Bruised 40°F in water 73.9 ae 162 
Bruised 80°F in air 76 5.4 179 
Bruised Sunlight* 78 6.3 167 
LSD O5 (between means) 3.50 2.8 nsd* 


treatment 


Gain in 


treatment 


Percent 


AOD soluble 
TRO—695 780—695 solids Internal 
after during after damage 
treatment index 


7.6 0.9 16.3 3 
3 6.8 13.0 5.5 
7 30.9 16.4 7.1 
5 45.8 16.4 7.9 
4 a ned 9 


* Air temperature exceeded 90°F during hottest part of da 
» Not significantly different at .05 level 
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SPECTROMETRY OF CHERRY SCALD AND ANTHOCYANIN DEVELOPMENT 


creased anthocyanin but to dispersion, light seattering, 


and brown substances, as discussed earlier. 

The 540-mpz wavelength was chosen from recorded 
curves because it was close to the maximum absorption 
of anthocyanin; however, the absorption of energy at 
this wavelength, in the case of whole intact mature 
cherries, is so great that it is not practical to measure 
the energy at that wavelength with abridged type 
instruments. A portable AOD instrument to measure 
AOD 590-620 is more practical, for sorting sound 
fruit for color than is AOD 540-612. 


CONCLUSIONS 

These results indicated that there is a possibility 
for a more complete evaluation of the quality of red 
tart cherries by the technique of light-transmittance 
measurement of the intact fruit. It is suggested that 
scald damage in cherries can be evaluated by AOD 
780-695 in a manner that is independent of color, 
and unscalded fruit can then be evaluated for color. 

Further data on the performance of newly con- 
structed instruments to measure scald damage by 
AOD 780-695 will come from the results of trials in 
the field. Separations for color of sound intact fruit 
by determinations of anthocyanin pigment develop- 
ment will be studied as an important quality factor 
in both canned and frozen cherries. 
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The Effect of Bruising and Aging on the Texture and 
Pectic Constituents of Canned Red 


Tart Cherries’ 


(Manuscript received July 28, 1961) 


SUMMARY 


Red, tart cherries allowed to stand before being canned, 
either with or without having been previously bruised, were 
much firmer after canning than were similar cherries 
canned immediately after harvest. During the aging period 
a portion of the pectin was completely demethylated to 
ferm pectic acid. Most of the pectin, however, was ap- 
parently unchanged in chain length or degree of esterifica- 
tion. Histological examination of the tissue showed that the 
cell walls of the aged cherries were more rigid and less 
easily separated from each other than were the cell walls 
of cherries canned immediately after harvest. 


INTRODUCTION 


Red, tart cherries are harvested during midsummer 
when the temperature is often 80-90°F. The cherries 
are severely bruised in commercial harvesting (Whit- 
tenberger, 1952). The period between harvest and 
unloading at the plant may be 4, 8, or even 20 hr. 
This constitutes an aging period, unintentional but 


nonetheless important. In addition, at the processing 
plant, the cherries are commonly soaked in cold water 
for 6-20 hr to chill, clean, and firm them before 
pitting. Thus there are two aging periods, one in air 
and one in water. 

Whittenberger and Hills (1953) reported that aging 
in air or in water at various temperatures increased 
yield (weight of cooked, drained cherries/weight of 
fresh, whole cherries) and gave a firmer texture. If 
the cherries are bruised before the aging period, the 
increase in yield may be even more pronounced. The 
aged or bruised and aged cherries are firmer, have 
a greater bulk volume, and retain their rounded shape 
better than do unaged cherries. This is shown in 
Fig. 1. Fig. 2 shows the shapes of a few individual 
cherries from each container. 

The water-insoluble constituents of tart cherries 
are being investigated with a view to determining 
whether they are changed by bruising and aging be- 
fore canning. This paper reports the effect of these 
treatments on the pectic compounds and on the ap- 
pearance of the cell walls. 


METHODS 


Chemical investigations. Preparation of samp!es. Montmorency 
cherries from orchards in Michigan, Pennsylvania, and New 
York State were used. The cherries were picked earefully by 


* Presented at the Twenty-First Annual Meeting of the In- 
stitute of Food Technologists, New York, May 8, 1961. 

* Eastern Utilization Research and Development Division, 
Agricultural Research Service, Department of Agriculture. 


M. L. Buch, Kathryn G. Satori, 
and Claude H. Hills 


Eastern Regional Research Laboratory,” 
Philadelphia 18, Pennsylvania 


hand, put immediately into ice water, and taken to the process- 
ing plant. The eontrol cherries were drained, weighed, and 
canned immediately. Cherries for the aging treatment were 
drained, weighed, and allowed to stand at room temperature for 
24-48 hr before being pitted. Bruising was done by dropping 
the cherries several times, a few at a time, onto an inclined 
tray from a height of 1-3 ft. The bruised cherries were then 
either canned at once or aged first. 

Cherries in all treatments were pitted, exhausted to a center 
ean temperature of 170° F, sealed, and cooked 12 min in a boil- 
ing water bath. Analyses were made several months after can- 
ning and were calculated on the basis of fresh whole fruit. 

The canned cherries were ground in a Waring blender, mixed 
with 344 volumes of ethyl aleohol, allowed to stand overnight, 
and then filtered through a nylon eloth. The aleohol-insoluble 
solids were dried and used for peetin and pectie acid extrac- 
tions. 

Pectin. Water was added to the dry aleohol-insoluble solids 
in a tared beaker to form a slurry, which was then adjusted to 
pH 1.8 with hydrochlori¢ acid and heated 1 hr on a steam bath. 
After heating, the weighed slurry was filtered through a nylon 
cloth and the filtrate weighed. Peetin was precipitated from the 
filtrate with acidie ethyl aleohol, ‘washed, dried, and weighed, 
correcting for the amount held in the unfiltered solids during 
the filtration (Owens et al., 1952). The insoluble solids on the 
filter cloth were rinsed with hut water, returned to the beaker, 
and twice re-extracted at pH 1.8 on the steam bath, for % hr 
each time. After the last extraction, the non-peectin insoluble 
solids were thoroughly rinsed with hot water, alcohol, and ace- 
tone, dried, and saved for pectic acid extraction. 

Pectie acid or polygalacturonic acid. Water was added to the 
insoluble solids from which pectin had been extracted, and small 
amounts of dilute sodium hydroxide were added over a period 
of several hours with intermittent stirring, eare being taken 
that pH never rose above 7.5. When the pH had remained a 
7.5 for 2 hr without dropping, the solution was filtered and the 
solids re-extracted twice more in the same way. The filtrate 
was acidified with hydrochloric acid, three volumes of alcohol 
were added, and the precipitated pectic acid was filtered off, 
washed, dried and weighed. 

Esterification. Percent esterification was determined by the 
method described by Owens et al. (1952). For the pectic acid 
precipitate, the method of Feldstein and Klendshoj (1954) for 
methanol was also used. 

Anhydrouronic acid. Anhydrouronie aeid was determined by 
the method of Ikawa and Niemann (1949). 

Calcium. The procedure of Appleton et al. (1959) was fol- 
lowed, with ecaleein used as the indicator. However, when pectie 
acid or other insoluble samples were analyzed, the method was 
modified by extracting with ethylenediaminetetraacetic acid 
(EDTA) and back-titrating with standard calcium solution. 

Histological investigations. The cherries used were obtained 
from an orchard at Biglerville, Pennsylvania. They were picked 
and hauled in cold water to the processing plant, as were the 
samples for chemical analysis. The control cherries were canned 
immediately by the usual procedure, but without being pitted. 
Those given the aging treatment were allowed to stand 48 hr at 
room temperature, and then canned, also without being pitted. 

The canned cherries were fixed in formalin—acetic acid— 
aleohol solution, and then washed in water until free of alcohol. 
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Practical, proven equipment for the preparation of... 


FREEZE- 
DRIED 
FOODS 


Our freeze-drying specialists can bring a wealth of 
knowledge to your application. They'll give you 
valuable assistance in applying freeze-drying tech- 
niques to more than 50 foods...ranging from apples, 
beef, and crabs to steaks, strawberries, and sausages. 


Of special interest to both research and production 
men is our extensive background in vacuum equip- 
ment design and manufacture. Stokes is the only 
producer of freeze-drying equipment with 40 years 


STOKES INTERNATIONAL: PHILADELPHIAsTORONTO*LONDON 


Stokes broad experience in the design and manufacture of freeze-drying equip- 
ment is the product of more than 25 years of pioneering activity in this vital field. 
The worth of this experience is genuinely reflected in the many construction and 
operating features built into Stokes freeze-drying equipment . . . and in the applica- 
tion assistance the company offers to food processors. 


of vacuum experience. That’s why an investment in 
Stokes freeze-drying equipment brings you the high 
vacuum performance so essential to the economic 
production of freeze-dried foods. 


For more information on how Stokes freeze-drying 
experience can work for you, contact your nearest 
Stokes representative, or write for literature. Food 
Processing Equipment Division, F. J. Stokes Cor- 
poration, 5500 Tabor Road, Philadelphia 20, Pa. 
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“PRESSURE BLENDING” process, every particle of the 
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colour producing properties. 
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UP PROFITS WITH BREADED TEMS | 


» COOKS CRISP 
STAYS CRISP 


BREADING MIX 


you the uniformity and quality found in KRUSTO. 


Whether you are processing fish, poultry, meat patties or 
vegetable products —KRUSTO assures a new standard of 
appearance, flavor and keeping qualities. 


A KRUSTO Breading and Batter combination can be 
“custom-made” to meet your ne. 


THE GRIFFITH LABORATORIES, 


CHICAGO 9, 1415 West 37th Street 
UNION, N.J., 855 Rahway Avenue 
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BRUISING AND AGING EFFECTS ON CANNED CHERRIES 


Fig. 1. Effect of bruising and aging on firmness of red, tart, pitted cherries. Each jar contains pitted, canned cherries equiv- 
alent to 450 g of fresh, whole cherries. Left, control, processed immediately after harvesting. Drained weight = 68%. Right, cherries 
bruised twice by dropping from a 2-ft height, allowed to stand 8 hr in air at room temperature, and then 16 hr in ice water before 


being processed. Drained weight = 74%. 


After they had been quartered and the pits removed, radial 
sections of 240 or 300 uw were eut on a freezing microtome. 
Those sections which were not to be extracted were stained 
with ruthenium red or methyl green and mounted in glycerine 
jelly. The rest of the sections were transferred to 0.5N hydro- 
chlorie acid and heated 2 hr on a steam bath to extract the 
pectin. After being washed, some of the sections were stained 
and mounted in the same way as the untreated sections. The 
remaining sections were placed overnight in buffer at pH 7.5 
to remove the pectic acid. After being washed, the sections 


were stained and mounted in the usual way. 


RESULTS 


Chemical investigations. Table 1 shows mean values from 
analyses of samples from Michigan for one season. Results 
were similar for other seasons and other areas, but the exact 
values varied from location to location and season to season. 
In addition, severity of bruising and time and temperature of 
aging varied for the individual locations and seasons, since it 
was desired to get the maximum firming effeet without mangling 
the fruit or allowing it to spoil. Samples in Table 1 are ar- 
ranged in order of increasing severity of treatment. Sample B, 
although supposedly given no aging period, was actually aged 
for 20-30 min after bruising, since it took about that long for 
the cherries to be pitted and heated to boiling. This was not 
leng enough to firm the cherries visibly, and the bruising may 
even have softened them somewhat by mechanically rupturing 
the cells, but apparently it was long enough for some enzymatie 
change to take place. Sample C was mueh firmer than A and 
B, and sample D was slightly firmer than C. In the case of 
D, the time elapsed after bruising was enough that the cherries 
recovered from the mechanical effects of the bruising and be 


Fig. 2. Effect of bruising and aging on appearance of in 
dividual cherries. Cherries on left and right received the same 
treatments as those in Fig. 1. 


cume even firmer than C, which was aged for the same period 
but not bruised before being aged. 

The amount of the pectin precipitate decreased with in- 
creasing severity of treatment. Since the pectin precipitate was 
fairly impure, containing only about 60% anhydrouronie acid 
(AUA), a better measure of the acid-soluble pectin content is 
given by ealeulating it on the basis of the percent AUA found 
in the peetin precipitate. The control was found to contain 
0.16% pectin as AUA, and the most severe treatment, bruised 
and aged, 0.10%, almost a 40% reduetion. The chain length of 
the pectin, as measured by viscosity of the pectin solution, did 
not appear to differ among the treatments. The degree of 
esterification, usually 45-55%, tended to be somewhat variable, 
but did not decrease much, if at all, with treatment. 

Pectie acid, as shown in Table 1, increased in the treated 
samples. In the case of the most severe treatment, bruised 
and aged, the inerease was about threefold. The amount of 
alkali necessary to neutralize and extract the pectie acid from 
the acid-insoluble solids increased from sample A to D. This 
was proportional to the amount of pectic acid present. The 
isolated pectic acid had an AUA content of about 80% and 
an equivalent weight by titration of 195, compared to the theo- 
retical value of 176 for anhydrogalacturonie acid. 

The carboxyl groups of pectic acid were esterified only about 
2% as determined both by the titration method (Owens et al. 
1952) and by the more specific methyl determination of Feld- 
stein and Klendshoj (1954). No relation was fornd between 
firmness and the ealeium content of the pectie acid, or with 
the ecaleium content of the pectin or remaining insolubles. 

Although no derivatives were made, the pectie acid hy- 
drolysate resembled galacturonic acid in its paper chromato- 
graphic characteristics and in its ultravielet absorption 
spectrum after reaction with 79% sulfuric acid (Ikawa and 
Niemann, 1949), Furthermore, when borate was added in the 
latter reaction, there was no shift in the wavelength of maxi- 
mum absorption, as would have been the case if glucuronic 
rather than galacturonic acid had been present (Gregory, 
1960 ) 

The weight of insoluble solids remaining. after removal of 
pectin and peetie acid was higher in the firm than in the soft 
cherries. The component responsible for this difference is still 
being investigated. (Plates follow; text continued p. 530) 
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CONTROL 


CONTROL FIRMED 


Fig. 3. Photomicrographs of radial sections of red tart cherries, stained with methyl green. Control was canned 
immediately after harvesting. Firmed was allowed to stand 24 hr at room temperature before being canned. 
A) X125; B) <500. 
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BRUISING AND AGING EFFECTS ON CANNED CHERRIES 


CONTROL FIRMED 


Fig. 4. Photomicrographs of radial sections of red, tart cherries after extraction of pectin with acid, stained with 
methyl green. Control was canned immediately after harvesting. Firmed was allowed to stand 24 hr at room tem- 
perature before being canned. A) X125; B) X500. 
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Table 1. Results of analyses of red, tart, pitted cherries firmed by bruising and aging before canning. 


Percentage of raw, unpitted fruit 


Pectin Pectic acid 
(ealculated (ealeulated Insoluble 
on basis of on basis of Total solids 
AUA content) AUA content) AUA remaining 


Pectic acid 


Sample Pectin 
(gravimetric) 


ne Treatment (gravimetric) 


A Control, not aged or bruised 0.27 0.16 0.04 O05 o.19 


I Bruised 5 times from 3 ft, not aged 0.23 0.14 0.06 0.05 0.19 
‘ Aged 24 hr, not bruised O.18 9.10 0.08 
I» Bruised 3 times from 5% ft, aged 24 hr O17 0.10 0.12 0.10 0.20 


Histological investigations. Fig. 3-A shows cell walls of un 
treated and of firmed, ennned cherries. When the section was 
gently pulled apart with a pair of needles, adjacent cell walls 
in the soft or untreated cherries separated easily, the cells 
remaining whole. When, however, the tissues of aged, firm 
cherries were pulled apart, the cell walls tended to fracture 
rather than separate at the middle lamella, leaving sharp edges 
ef broken cell walls. Furthermore the control sections were 
easily pulled out of shape whereas sections from the firmed 
eherries were very rigid and resisted distortion, 

Fig. 3-B shows the same seetions at a higher magnification. 
As ean be seen, there was not much difference in the cell walls 
themselves. Both methyl green and ruthenium red appeared 
to stain the whole eell wall indiseriminately, indicating either 
that the stains were not specifie for cellulose and peetie sub- 
or that the cell walls were composed of 


stances, respectively, 
a complex of associated polysaccharides that could not be re 
solved at this magnification. No difference in degree of es 
terifieation was found among treatments with the hydroxylamine 
test of Gee ef al. (1959), with visual comparison. 

Fig. 4 shows the appearance of the sections after the pectin 
had been extracted with hot hydrochloric acid. The firmed 
cherries still had definite cell walls, whereas in the soft cherries 
the eell walls had almost lost their identity. When the pectic 
acid remaining in the seetions was extracted with dilute sodium 
hydroxide, the cell walls of the soft cherries lost what little 
ecll wall strueture they had left, whereas the firmed cherry 
sections were apparently unchanged. 

When sections were treated with pectin methylesterase and 
polygalacturonase instead of the chemical treatments to remove 
pectin and peetie acid, the cell walls of the control cherries 
disintegrated but the cell walls of the firmed cherries remained 
unchanged. 

Cell walls of eontrol and firmed cherries differed less when 
sections were made from raw cherries than when canned cherries 
were used. However, when peetin was extracted from the sec- 
tions, cell walls of the raw cherries looked like those of ex- 
tracted canned cherries, as in Fig. 4. 


DISCUSSION 


When cherries are allowed to stand before being 
pitted, they are, of course, still alive and respiring. 
Bruising increases the respiration rate of cherries 

Pollack et al., 1958), just as it does with other plant 
tissues. Something apparently occurs between har- 
vesting and canning that increases the rigidity of the 
cell walls, so that the cherries maintain their rounded 
shape, have a greater bulk volume, and appear to hold 
more water and hence weigh more than do cherries 
canned immediately after harvest. 

In studies of the tissue softening of fruits during 
ripening, textural changes have been found to be 
related to changes in the percent esterification of the 
pectin in the cell walls or the middle lamella. Van 
Buren ef al. (1960) reported that snap beans become 
firmer during the blanching period because of de- 
methylation of the pectin by pectin methylesterase to 
the less soluble peetic acid. Toughening of stored 
frozen cherries was also found to be related to a lower 


degree of esterification of the pectin (Gee and 
McCready, 1957). In the firming of aged and bruised- 
aged cherries, however, the degree of esterification of 
most of the pectin is changed very little if at all. At 
the same time, another portion of the pectin, perhaps 
that located in the middle lamella or in some specific 
part of the cell wall, is almost completely demethy!- 
ated. This demethylation occurs while the cherry is 
still alive and may quite possibly be due to increased 
pectin methylesterase activity. 

The canning process, in which cherries with a pH 
of about 3.5 are heated, may also be looked upon as 
a mild pectin extraction. Pectin, therefore, is partially 
removed during canning. This may account for the 
fact that histological differences between control and 
treated cherries were greater in canned than in raw 
fruit. With some of the pectin removed, the control 
cherries are flabby and easily distorted, and the non- 
rigid cell walls readily separate from each other. The 
extreme, of course, is the complete removal of pectin 
by heating with acid or treatment with pectin en- 
zymes, which causes near disintegration of the see- 
tions. The treated (firm) cherries, in contrast, have 
a definite,. rigid cell wall strueture even when the 
pectin is removed. The presence of pectic acid may 
contribute to this increased cell wall rigidity, but since 
the rigidity is maintained even when all pectic acid 
is removed with sodium hydroxide, it seems likely 
that still another factor is involved. At any rate, 
during the aging period some compound is formed 
that imparts sufficient rigidity to the cell walls that 
the cooked cherry is still firm and resists distortion. 
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sauces, gravies, frozen pies, ice cream, sherbet, 
confections, macaroni & cheese—or most any 
product calling for non-fat dairy solids... 


KRAFEN 


(Kraft’s spray-dried sweet whey) 


WILL GIVE YOU 
THESE BENEFITS 


Fine, True Flavor—Krafen's high milk sugar con- 
tent and absence of casein works to bring out 
the natural flavor of all processed foods, frozen 
foods, ice cream, sherbets and baked goods 
—the flavor other dairy ingredients tend to mask! 

For example, frozen food processors using 
Krafen no longer need ‘‘over-season’’ to main- 
tain the flavor level. 


Improved Eating Quality and Appearance— 
Krafen’s combination of milk sugar and whey 
proteins gives added shortness and tenderness 
to all finished baked goods, whether ready-baked 
or from a mix. . . imparts finer texture and pro- 
motes a uniform, rich color and bloom. 


Extended Shelf Life—Krafen’s high moisture ab- 
sorption and retention properties extend the 
shelf life of baked goods by a profitable margin. 


Savings of up to 5¢ a Pound—Replace your pres- 
ent dairy ingredient with Krafen. Save up to 5¢a 
pound on dairy solids costs and be assured of 
superior performance. Krafen—a high-quality, 
low-bacteria, low-acid dairy ingredient —is pro- 
duced by Kraft in one of the world’s largest, most 
sanitary whey plants. 

Ask your Kraft man or write to Kraft for a free 
sample of Krafen and complete data on its use 
in your products. Then test Krafen in your plant 
and look forward to great results! 
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When product developments involve electronics 
Continental customers get them first 


Electrical engineers at Continental’s Metal Divi- 
sion Research and Development Center use their 
electrical and engineering knowledge to power 
heavy, high-speed can making and closing equip- 
ment, to design delicate electronic control systems, 
and to apply the latest principles of instrumenta- 
tion for automation of operations. 

Another important activity of the electrical 
engineer is research. The practical application of 
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electrical energy for induction heating, electro- 
static spraying of protective coatings, and use of 
ultrasonics for welding are but a few examples. 
He studies metals and alloys, along with the metal- 
lurgist, to extend the application of modern “seam- 
less” methods of metals joining into new fields. 

As a Continental customer you can be sure that 
the best in scientific manpower, facilities and 
equipment are always working in your behalf. 


Eastern Division: 633 Third Ave., New York 17 
Central Division: 135 S. LaSalle St., Chicago 3 
Southern Division: 905 Florida Ave., Tampa 2 oO 
Pacific Division: Russ Building, San Francisco 4 <3y 
Canadian Division: 790 Bay St., Toronto 1 > 
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Gas-Liquid Chromatographic Studies on the Enzymatic 
Formation of Volatile Compounds in 


Raspberries 


Manuscript received May 15, 1956 


SUMMARY 

Headspace sampling over enzyme-substrate reaction 
mixtures and subsequent analysis by gas-liquid chromatog- 
raphy were shown to be valuable in quantitative enzyme 
studies when volatile reaction products are involved. An 
enzyme mixture and a mixture of nonvolatile substrates 
containing precursors of volatile compounds were prepared 
from different parts of ripe and unripe raspberries. Their 
interaction under controlled conditions was shown by gas- 
liquid chromatographic analysis to produce a number of 
volatile compounds. Simultaneously the characteristic odor 
of raspberry developed. Information on the enzymes and 
on the precursors of the volatile compounds in the sub- 
strate mixture was obtained by studying the formation 
of volatile compounds when enzymes from different sources 
were added to the substrates. No odor of raspberries 
developed in these experiments. It could be shown that 
very likely more than one enzyme, acting on nonvolatile 
substrates, is responsible for the formation of the volatile 


compounds in raspberries. 


INTRODUCTION 

In higher plants, research on the enzymic formation 
of volatile compounds has been restricted to study 
of the formation of a few alcohols, acids, and carbonyls 
found in the tissue as end products of respiration 
under anaerobic conditions. Hewitt ef al. (1956) re- 
ported that natural food flavors are enhanced when 
enzymes prepared from fresh food are added to 
processed foods. Their evidence suggested the presence 
in food of heat-stable flavor precursors. A large num- 
ber of examples can be found in a U.S. patent, ob- 
tained by Hewitt ef al. (1960). Bailey ef al. (1961) 
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studied natural flavor enchancement on the addition 
of myrosinase to dehydrated cabbage. Gas-liquid 


chromatography of headspace vapors was used for 
the first time in investigations in this field, and, by it, 
enzymic formation of allyl isothiocyanate from a 
elycoside in the cabbage was demonstrated. Two other 
isothiocyanates and two sulfides and disulfides were 
identified. No attempt was made in these studies to 
study the enzyme reactions in vitro. Reese et al 
(1958) investigated the properties of myrosinase and 
sinigrinase in detail. In our study, experiments first 
establish the usefulness under our test conditions 
of gas-liquid chromatographic analysis of the head- 
space vapors over reaction mixtures for quantitative 
enzyme assay. The extraction and preparation of non- 
volatile substrates and of enzymes from raspberries 
is deseribed, and the in vitro enzymic formation of 
natural volatile compounds from ripening fruit is 
investigated by gas-liquid chromatography. The si- 
multaneous development of the characteristic rasp- 
berry odor is observed, and some properties of the 
enzyme-substrate mixtures are studied. 


MATERIALS AND METHOD“ 


Substrates. Sinigrin: commereial (Light & Co.. Ltd., Erg- 
12.5 kg unripe 
, just before ripening, were minced 


land). Raspberry substrate mixture (liquid 
raspberries (var. ‘* Taylor 
in a Waring blender with 42.5 L ethanol. Adding 2.16 L of 
2N NaOH raised the pH to 6.4 and made a total of 57.2 L of 
74% aleoholic slurry. The slurry was boiled under reflux for 
10 min, cooled, and filtered through cheesee'oth and filter paper. 
The alcohol and part of the water were taken off under re- 
duced pressure (max temp. 45°C), and the residue was steam- 
distilled at ca. 5 em Hg to reduce the amount of volatiles as 
much as possible. The pH of the strongly buffered concentrate 
(2750 ml) was adjusted to 7 with 374 ml 2N NaOH and was 
further concentrated in a rotary film evaporator under re- 
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dueed pressure to 250 m! of a thick syrup, which was diluted 
with an equal volume of 0.2 ionic strength phosphate buffer 
of pH 7. Merthiolate was added for further preservation (5 
mg/100 ml). 

Raspberry substrate mixture (powder): Another batch of 
raspberry precursor (var. ‘‘ Malling Promes’’) was prepared 
in the same way except that no steam distillation was applied. 
After concentration in the rotary film evaporator, enough Celite 
was added to give the sample a lumpy, granular consistency. 
The material was lyophilized and finely powdered. 

Enzymes. A number of the enzymes used in our experiments 
were put at our disposal by Dr. E. T. Reese; others were ob- 
tained from commerce. Table 1 lists them. 

Yellow mustard seed flour enzyme (myrosinase): prepared 
by washing the flour 4 times with excess acetone and extracting 
with distilled water. The extract was dialyzed against tap 
water, and the nondialyzable residue was lyophilized. 

Raspberry enzyme: the white center cores of 15 kg of fresh- 
frozen fully ripe raspberries (var. ‘‘Taylor’’) were removed 
from the fruits and mineed in a Waring blender with 3% 
times their volume of cold acetone. After being centrifuged, 
the tissue residue was rewashed 4 times with cold acetone, 
centrifuging between every two washings. The residue was 
finally dried in air and kept at +4°C until used. 

Methods and apparatus. Ail! tests were run in 35-ml 4-cm- 
high conical flasks of 6-em bottom diameter. Samples in such 
flasks exposed a large surface area to a small headspace vol- 
ume, allowing for a quick establishment of liquid-vapor equi- 
librium. The flasks were elosed with rubber serum caps, and 
headspace vapor samples for application on the gas chro- 
matographie column were taken through the caps with a glass 
syringe. 


Table 1. Effect of enzymes on raspberry substrate mixture. 


Peaks of volatile compounds showing in 
chromatograms as a result of 
Enzyme* enzyme activity 


Name and/or origin 


Raspberry, QM + + 4 
Bglycosidase, REH Fl — + + + t 


Cellulase, Miles 

Lab. (conc.) 
Aleoh. dehydrog., N.B., + 

coenzyme I, B.R. 
Lipase, G.B.I. 
B-glycosidase of Aspergillus 

phoenicis, QM 1005 - 
B-glycosidase of Aspergillus 

luchuensis, QM 873 
Alm. emulsin, 

Richtmyer, N.I.H. - 
Sinigrinase of Aspergillus 

sydowi, QM 3le - 
Erepsin, N.B. - - 
Bromelin, N.B. - 
Diastase (malt), G.B.I. - -- 
Tyrosinase (mushroom), 

B.R. - ‘ 


* Enzymes 3, 6, 7, 8, and 9 furnished by Dr. E. T. Reese. For nos. 1 
and 14, see text. All other enzymes were commercially obtained. Ad- 
ditional information on some of the enzymes: 2) §#-glycosidase R&H 
#1—sample of an Aspergillus enzyme known to be capable of hydro 
lyzing naringin, hesperidin, oleuropein, and other similar glycosides. 
3) Cellulase 10,000 g/g, Miles (Takamine)—powder containing lactose 
as a diluent. From Aspergillus niger. The preparation was dissolved 
in water and precipitated with 2 + acetone. The resulting powder con- 
tains all of the cellulase while removing 75% of the total solids. 4) 
Aleohol dehydrogenase—N.B. (yeast), A-crade. 6) £#-glucosidase of 
Aspergillus phoenicie QM 1005—more active on cellobiose than on 
salicin. Acetone precipitate of a dialyzed culture filtrate. 7) B-glucosi- 
dase of Aspergillus luchuensis QM 87%3-—dialyzed filtrate. Prepared 
with alcohol. 8) Almond emulsin R.—emulsin extracted and purified 
at N.I.H. by N.K. Richtmyer and colleagues. A §-glucosidase free of 
a-glucosidase. 9) Sinigrinase of Aspergillus sydowi QM 31c—dialyzed 
and lyophilized preparation from culture filtrate. Diluted with celite. 
13) Tyrosinase (mushroom) lyophilized, B-grade—activity 1000 u/mg. 
Commercially obtained: R&H, Rohm and Haas; N.B., Nutritional 
Biochemicals Corp.; B.R., Biochemical Research; G.B.1., General Bio- 
chemicals, Inc. For nos. 1 and 14, see text 
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Enzyme reactions were left to proceed in a thermostat at 
39 or 30°C. Before vapor samples were taken, the flasks were 
left for 4 or 2 hr at room temperature to reach liquid-vapor 
equilibrium. 

All reaction media contained 5 mg merthiolate/100 ml to 
prevent growth of microorganisms, and were made up in phos 
phate buffer at pH 7.0 of a final concentration of 0.1 ionic 
strength. 

A Pye gas chromatograph with a 20-m Curie Sr“ detector at 
1750 V, and a 0-5mV l-see potentiometric recorder was used 
for analysis of the vapors. Glass column: 130 X 0.6 em; 10% 
di-n-deeylphthalate on 80-100-mesh firebrick. Unless otherwise 
noted: column and deteetor temp. 50°C; argon flow 93 ml/min; 
sample size 2 ml vapor; sensitivity 4% of maximum. 


EXPERIMENTAL AND RESULTS 


Two sets of experiments were run to establish whether gas 
liquid chromatographic analysis of headspace vapors over 
aqueous solutions could be used. First, a number of flasks were 
sampled with different concentrations, ranging from 0.001% to 
0.025%, of acetone, propionaldehyde, ethyl scetate, and _ iso- 
propanol in water. After reaching equilibrium at room tem- 
perature, headspace vapor samples were analyzed (Fig. 1). In 
the second series of experiments the well-known enzymic forma- 
tion of a volatile compound, allylisothiocyanate, from the non- 
volatile glycoside, sinigrin, was studied quantitatively by gas- 
liquid chromatography. The reaction mixture in the flasks 
consisted of 10 ml buffer, 50 mg sinigrin, and increasing 
amounts of myrosinase. The flasks were kept 24 hr at 39°C 
before 2 ml headspace vapor samples were analyzed. The re- 
sults are shown in Fig. 2. Blanks and separate experiments had 
shown that no peaks appeared on chromatograms when the 
substrate and enzymes were run separately under the same 
conditions, and that the substrate sinigrin was present in excess 
in all but the highest enzyme concentration. 

In the following series of experiments the enzymic formation 
is studied of volatile compounds from nonvolatile substrates 
from raspberries. To this end the liquid substrate mixture, 
buffered at pH 7, is mixed in separate flasks with raspberry 
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PEAK HEIGHT 


0.001 0.005 0.01 0.02 0.025 % 


CONCENTRATION 


Fig. 1. Peak height on chromatogram of headspace vapor 
sample versus concentration of compound in water. 


x——_—-X iso-propanol, 5 ml; full sensit. 

* @——-®@ ethylacetate, 1 ml; 1/10 full sensit. 
+————-+ propionaldehyde, 2 ml; 1/10 full sensit. 
O——O acetone, 2 ml; 1/3 full sensit. 
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PEAK HEIGHT 


mg 
myrosinase 


3 4 5 

Fig. 2. Peak height of allyl isothiocyanate liberated from 

sinigrin versus amount of enzyme. Column and detector 100°C, 

argon flow 66 ml/min; 1/10 full sensit. Other chromatographic 
conditions as in text. 


enzyme (dry powder) and with each of the other enzymes 
(either dry powder or liquid suspension) mentioned in Table 
1. The raspberry substrate and enzyme as well as some of the 
other enzymes used, had some weak odor of their own; none 
however, characteristic for ‘raspberries. Chromatograms of 
vapor samples over these separate components of the reaction 
mixtures already showed 3—5 small peaks before mixing, as is 
shown for the raspberry enzyme and substrate in Fig. 3. Thus 
the peak heights, representing individual compounds from sep 
arate substrate and enzyme vapor samples, must be subtracted 
from the heights of corresponding peaks from the mixed sub- 
strate enzyme tests. The resulting adjusted chromatograms 
show the actual amounts of volatile compounds enzymically 
released from nonvolatile precursors of these compounds in 
the substrate mixture. 

To make it possible to follow this procedure the flasks for 
this series of experiments were made up to contain 10 ml liquid 
substrate mixture, 10 ml buffer+0.5 g raspberry enzyme, 
10 ml buffer + 10 mg of any of the other enzymes (in the case 
of aleohol dehydrogenase 10 ul of enzyme suspension+ 5 mg 
coenzyme I was added to the buffer), 10 ml liquid substrate 
mixture + 0.5 g raspberry enzyme, 10 ml liquid substrate mix- 
ture+10 mg of any of the enzymes (in the ease of alcohol 
dehydrogenase 10 ul of enzyme suspension+ 5 mg coenzyme 
I was added to the buffer). All flasks were kept 63 hr at 30 + 
0.5°C, and vapor samples were analyzed after reaching equi- 
librium at room temperature. 

In Fig. 3 three actual chromatograms are shown of the vapor, 
raspberry precursor, raspberry enzyme, and their mixture. They 
are drawn as if run at the same time for greater ease of 
comparison, and the peaks are numbered for later referenee in 
other figures, in text, and in Table 1. Peak Nos. 1 and 2 
in Fig. 3 are not mentioned in the table since they are not 
formed in any of the enzyme reactions. Fig. 4 shows the re- 
sulting chromatogram for the experiment with the raspberry 
enzyme and substrate mixture when the individual compoun 
peaks of the precursor and of the enzyme have been subtracted 
from those representing the mixture. 

Chromatograms of tests with enzymes other than those of 
raspberry are given in Figs. 5, 6, and 7. This time they are 
given after subtraction of the substrate and enzyme peaks, and 
thus directly show the actual amounts of enzymically formed 
volatile compounds. For easier comparison, two chromatograms 
are again presented in the same figure. One of the chromato- 
grams in each of these figures represents an experiment with 
the raspberry enzyme (here reduced in seale by analyzing 4% ml 
vapor), the other a chromatogram of an experiment with one 
of the other enzymes. Apart from the enzymes mentioned in 
Figs. 3 to 7, none of the other enzymes tested in our experi- 
ments released any volatile compound from the raspberry sub- 
strate with the exception of lipase. In this case only one peak, 


RECORDER RESPONSE 


TIME 
3. Enzymatic development of volatile compounds, 
raspberry substrate mixture with raspberry 
enzyme. 
raspberry substrate mixture without enzyme. 
raspberry enzyme without substrate mixture. 
Chromatographie conditions in text. The first positive, rather 
wide peak following the negative off-scale air peak after the 
application point, is typieal for the apparatus.used in our ex- 
periments. The phenomenon is not fully understood, but the 
peak does not represent any compound of the samples. 


no. 5, showed in the chromatogram of the enzyme-substrate 
mixture. No figure is given from this experiment or from ex- 
periments with other enzymes of Table 1 in which no forma- 
tion of volatile compounds was observed. 

Finally, experiments are recorded with the dry, powdered, 
raspberry substrate mixture to compare heated and unheated 
enzymes. Suspensions of 0.5 g of raspberry enzyme in buffer 
were heated 10 min in closed flasks in boiling water, cooled, 


RECORDER RESPONSE 


TIME 
Fig. 4. Net formation of volatile compounds of experiment 
represented in Fig. 4. For the first positive peak see caption 
Fig. 3. 
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ind left to reach equilibrium. The flasks were opened, and 5 
g of powdered substrate were added. Duplicate runs with mixed 


nzyme-substrate samples were treated in the same way with 
mut heating the enzyme. Reaction mixtures were incubated and 
vapor samples analyzed as described. The results of a typical 
run are given in Fig. 8, where the activity of the unheated 
zyme is compared with that of the heated enzyme. 


DISCUSSION AND CONCLUSIONS 

Gas-liquid chromatographic analysis of headspace 
vapor under our experimental conditions gives very 
nearly straight-line relationships when peak heights 
on chromatograms are plotted against the concentra- 
tion of the compounds in water (Fig. 1); it was not 
necessary to measure the peak area to establish such a 
relationship. For each of the four compounds, repre- 
senting different types of chemical properties, a 
doubling of the concentration nearly doubled the peak 
height. This technique of headspace vapor analysis 
is then applied to the quantitative analysis of enzymes. 
As seen in Fig. 2, the heights of the peaks of allyliso- 
thioeyanate produced by myrosinase are closely cor- 
related with the amount of enzyme in the reaction 
mixture. 

These results clearly justify the application of gas- 
liquid chromatography for the quantitative study of 
enzyme-substrate reactions. They also show that, in 
an aqueous solution already containing certain 
amounts of volatile compounds, the amounts of every 
additional formation of these compounds can be 
found by subtracting the peak heights of the original 
solution from the peak heights observed after the in- 
crease in concentration has taken place. 

There is some reason to elaborate on the experiments 
discussed. In these experiments the straight-line rela- 
tion between the amount of the compounds in the 
headspace vapor and the concentration of thesé com- 
pounds in their solution will be found only over cer- 
tain concentration ranges. More easily, however, it 
will be overlooked that the detector of the gas chroma- 
tograph used shows linearity with regard to the con- 
centration of a compound in the carrier gas over only 
a limited range; the range of linearity depends on the 


RESPONSE 


Fig. 5. Net formation of volatile compounds, 
raspberry substrate mixture with raspberry 
enzyme (sample 4) ml 
raspberry substrate mixture with cellulase 
(enzyme No, 3, Table 1 

Other chromatographic conditions in text. For the first posi 


tive peak see caption Fig. 3. 


type of detector and may even differ with other pa- 
rameters. It therefore should always be realized that 
such tests as described are strictly necessary when 
conclusions about. enzyme activity tests are based on 
quantitative or semiquantitative analysis of head- 
space vapors by gas-liquid chromatography. 

At least 7 volatile compounds are formed when 
enzymes from raspberry act on the nonvolatile sub- 
strates of the same fruit (Figs. 3, 4). If any doubt 
is felt as to whether the formation of these volatile 
compounds is actually due to enzyme activity, such 
doubt should be dispelled by the heat inactivation 
experiment (Fig. 8). Non-excessive heat treatment of 
the raspberry enzyme, with care to prevent any es- 
cape of volatiles present, is now seen to eliminate the 
formation of volatile compounds as is observed with 
the unheated enzyme sample. Minor differences in the 
over-all pattern are due to differences in the substrate 
mixture and to differences in flow rate and tempera- 
ture during analysis. 

In the experiments with non-raspberry enzymes, the 
amounts of the enzyme added to the substrates, the 
pH at which the reactions were studied, and other 
variables were selected arbitrarily. It should be real- 
ized that these enzymes are themselves intricate mix- 
tures of enzymes. Even if we have information on the 
character and the activity of some particular enzyme 
in these enzyme mixtures, and indicate the enzyme 
according to the substrate of that particular enzyme, 
nothing is known about the character, pH optimum, 
or amount of the enzyme in the mixture that is actu- 
ally acting on some unknown precursor of volatile 
compounds in the substrate mixture. This can be 
seen in the experiment where alcoholdehydrogenase + 
coenzyme I was added to the substrate mixture. When 
the dehydrogenase was incubated with raspberry sub- 
strates, volatile compounds indeed formed (Fig. 7). 
However, when in separate experiments the alcoholde- 
hydrogenase plus coenzyme was added to dilute buf- 
fered solutions of some simple alcohol, no trace of any 
formation of volatile compounds could be seen, pre- 
sumably because the equilibrium of the alcohol- 
carbonyl reaction is strongly in favor of the alcohol 
(Baldwin, 1952). The formation of volatiles observed 
when the enzyme is added to the raspberry substrates, 
therefore, should not be attributed to the alcoholdehy- 
drogenase proper, acting on some simple aleohol, but 
to some other enzyme in the preparation acting on 
unknown precursors. 

In the experiments in which enzymes other than 
the raspberry enzyme were added to the substrate 
mixture, the ratio of the amounts of the individual 
volatiles formed differ from each other and from the 
ratio of the amounts in the raspberry enzyme experi- 
ments. This is convincingly shown in Fig. 5, where 
it is seen that the enzyme cellulase (no. 3, Table 1) 
produced more of the volatile compounds represented 
by peak nos. 4, 5, and 9 than did the raspberry 
enzyme. The raspberry enzyme, on the other hand, 
produced the volatile of peak no. 2, a reaction that 
could not be promoted by the cellulase. Figs. 6 and 7 
show more examples of these differences in peak ratio. 
In the lipase experiment, for which no figure is given, 
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A Foxboro Dynalog electronic 
receiver records flow passing 
through Magnetic Meter — 
logs total in gallons per minute. 


8” Foxboro Magnetic Meter > 
measures flow of effluent into 
town sewage system — sends 
linear signal to recording 
instrument by electric cable. 


Foxboro Magnetic Flow Meter reduces 
sewer tax for Pennsylvania cannery 


Sewage billed on meter readings instead of water consumption 


D. E. Winebrenner and Company, Hanover, Pa. had a 
problem. The Town of Hanover was assessing them a 
Sewage Tax based on the Cannery’s water meter reading. 
In canning season, however, as much as 25% of the 
plant’s water consumption went into the cans of peas and 
corn which they process. 

Solution: installation of a Foxboro 8” Magnetic Flow 
Meter in the sewage line carrying effluent from the can- 
ning process. The town now bills on Dynalog* recorder 
readings, and Winebrenner pockets the savings. 

The Foxboro Magnetic Flow Meter can help you cut 
processing costs in many other ways. Since it has no 
flow restrictions of any type, juices, starch slurries — even 
liquids as thick as molasses — can be metered accurately, 


continuously. There’s nothing to foul or plug up. Linear 
measurement is made by electrodes flush-mounted in 
meter wall — signal carried by electric cable to a Dyna- 
log receiver-recorder. Meter and receiver seldom — if 
ever — require maintenance. 

Ask your Foxboro Field Engineer to show you how the 
Magnetic Flow Meter can save you money and increase 
the efficiency of your plant. Or write for Bulletin 20-14. 
The Foxboro Company, 354 Norfolk Street, Foxboro, 


Massachusetts. *Reg. U.S. Pat. Off. 
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Profitable food products 
“GET-propelled”’ 


Fast-moving food items get their sales speed from satisfied customers 
who keep coming back for more. Helping processors of fine foods 


improve flavor and texture has been CLINTON’s business since before 


the invention of the shopping cart. More than 50 years of experience 
with products from corn is working on your side when you specify 
CLINTON CORN SYRUP, CORN STARCH, REFINED CORN OIL, LACTIC ACID and 


CLINTOSE BRAND DEXTROSE, 
Technical service 


always available 


CLINTON CORN PROCESSING COMPANY 
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RESPONSE 


Fig. 6. Net formation of volatile compounds. 
raspberry substrate mixture with raspberry 
enzyme (sample ml). 
raspberry substrate mixture with §-glycosidase 
enzyme No. 2, Table 1). 

Other chromatographic conditions in text. For the first posi 


tive peak see caption Fig. 3. 


the only volatile compound formed was the one show- 
ing in peak no. 5, whereas with the raspberry enzyme 
several peaks are far more pronounced than no. 5. 

The complexity of the substrate as well as of the 
enzymes investigated allows very conservative con. 
clusions only. The results, however, do answer one 
important question in the field of the formation of 
volatile compounds in ripening fruit: whether one 
single enzyme (e.g., a glycosidase) acting on differ- 
ent precursors (e.g., glycosides) is responsible for 
this formation, or whether a number of different en- 
zymes are acting on one or more precursors of volatile 
compounds. The ratio differences in the formation of 
volatile compounds, pointed out above, strongly favor 
an explanation by which different enzymes acting on 
different precursors are held responsible for the for- 
mation of yolatile compounds in ripening fruit. 

Two other conclusions can be drawn from the 
results. 


RESPONS 


Fig. 7. Net formation of volatile compounds. 
raspberry substrate mixture with raspberry 
enzyme (sample 4% ml 
raspberry substrate mixture with aleohol de- 
hydrogenase and coenzyme (enzyme No. 4, 
Table 1) 

Other chromatographic conditions in text. For the first posi- 

tive. peak see caption Fig. 3. 


In Fig. 6 it is seen that the peaks of two incom- 
pletely separated compounds (peak nos. 6 and 7) show 
in the chromatogram of the test with ~-glycosidase 
(enzyme no. 2, Table 1). These volatile compounds 
were not produced in raspberry enzyme experiments, 
and it seems reasonable to deduce that precursors of 
volatile compounds are present in the raspberry sub- 
strate mixture on which no enzyme in the raspberry 
enzyme preparation is acting. 

It ean also be concluded that the raspberry sub- 
strate mixture contains no mustard oil thioglucoside, 
since, although the myrosinase from yellow mustard 
seed flour produced readily detectable amounts of 
allyl isothiocyanate from sinigrin, no such volatile 
could be observed when the same enzyme was acting 
on the raspberry substrates. 


RESPONSE 
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Fig. 8. Enzymatie development of volatile compounds. 
— raspberry substrate mixture (powder) with 
raspberry enzyme. 
the same, with heated enzyme. 
Column and deteetor 75°C, argon flow 60 ml/min; sample 
1% ml, Other chromatographic conditions in text. For the first 
positive peak see eaption Fig. 3. 


No mention has yet been made of the production 
of odors in our experiments. Only when the raspberry 
enzyme was made to interact with the raspberry sub- 
strates was a strong odor of raspberries developed. 
In none of the experiments with other enzymes were 
any significant changes from the flat, weak, and some- 
what unpleasant residual odor of the substrate mux- 
ture observed. It is, of course, possible that an increase 
or change in odor would have been observed if larger 
amounts of the non-raspberry enzymes had been 
added to the substrates, and it is equally possible 
that a suitable mixture of enzymes other than rasp- 
berry could be found to produce the actual odor of 
the fruit even if these enzymes are not capable of 
doing so separately. Care was taken, however, in the 
deseription of our experiments and in the discussion 
of their results, to speak of volatile compounds only. 
The enzymic development of the characteristic rasp- 
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berry odor ran parallel with the formation of the 
volatile compounds studied in our experiments, but 
the actual relation between odor and volatile eom- 
pounds was not investigated. 

The study is thought to be of particular interest in 
showing the possibilities for more detailed investiga- 
tions of the many processes where volatile compounds 
or odors are formed by enzymic action; the ripening 
of fruit where a great variety of such volatiles are 
formed and odor tends to accumulate is only one of 
these processes. Enzyme and nonvolatile substrate 
mixtures containing precursors of volatile compounds 
are readily prepared from different parts of fruit, and 
it was clearly shown that the formation of volatile 
compounds and odor results from their interaction. 

Gas chromatographic analysis of headspace vapors 
proved useful for quantitative determination of small 
amounts of volatiles in aqueous solutions and of en- 
zymes producing such compounds. The method is 
thus shown to be a valuable tool in fruit ripening 
studies, especially when the difficulties encountered in 


Dehydrated Foods 


(Manuscript received May 7, 1961) 


SUMMARY 


A method of evaluating the relations between equilibrium 
relative humidity (ERH) and moisture content by vapor- 
pressure measurement has been used to give data on de- 
hydrated foods. The technique is rapid and allows several 
determinations to be carried out on the same sample at 
various moisture levels. The method also has potential 
application as a rapid moisture-determination method 
giving results after observation of | hr. ERH is much more 
indicative of the behavior of the food with respect to its 
moisture than is the moisture content. Data for a variety 
of accelerated freeze-dried foods have been obtained that 
are applicable to dehydration and storage problems and 
have indicated that the apparatus could be very suitable 
for further study of the behavior of water in dried foods. 


The relation between a food product and its mois- 
ture content is of great value in predicting the be- 
havior of the food in storage. Since it is especially 
important with foods of a hygroscopic nature, it is 
essential, when storage problems of dehydrated foods 
are being studied, to have data on the behavior of the 
water that remains in the food. Moisture contents 
below certain levels inhibit the growth of micro- 
organisms. Similarly, reduction of the moisture con. 
tent of dehydrated foods retards the Maillard, or 
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the identification of individual compounds have been 
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browning, reaction associated with the spoilage of 
dehydrated foods. 

The water in a hygroscopic material, at a certain 
moisture content, produces a Vapor pressure, A that 
is less than the saturated water-vapor pressure of 
pure water, P,, at the same temperature as the ma- 
terial. The ratio P/P, is defined as the water activity, 
Ay, of the foodstuff. The water activity of the food 
will vary with temperature, but the variation is slight 
and is not important over the normal range of storage 
temperatures for foods. The value 100 (P/P,) is 
the equilibrium relative humidity (ERH) of the food, 
and is numerically equal to the water activity of the 
food expressed as a percentage. Whereas water ac- 
tivity is regarded as a property of the hygroscopic 
material itself, ERH is regarded as a property of the 
atmosphere in equilibrium with the hygroscopic 
material. 

It is the ERH of a foodstuff that determines whether 
it will gain or lose moisture in a particular environ- 
ment, and so this property is more relevant to storage 
behavior than is moisture content. The lowest water 
activity at which microorganisms are able to grow 
depends somewhat on the nature of the medium, but 
approximate minimum limits may be defined. Most 
bacteria are inhibited at Ay = 0.95. Some osmophilic 
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veasts are, however, able to grow at Ay = 0.61. Molds 
grow readily at Ay = 0.75-0.80. The significance of 
these figures may be realized when they are considered 
in relation to the water activities of some foods: in 
fresh beef, A, = 0.993; in fruit cake, Ay = 0.73-0.85 ; 
and in Jams, A, = 0.70—0.83. 

Compilation of ERH data for dehydrated foodstuffs 
is generally a rather slow process with most existing 
methods. Modification of an existing technique gave 
a method that permits reasonably rapid measurement 
of such data. 


EXPERIMENTAL PROCEDURE 


The method used was a development of the manometric 
technique of Makower and Myers (1943), who observed the 
vapor pressure exerted by samples of food at different moisture 
levels. Whereas the original method employed a different sam 
ple at each moisture level, an improvement allowed a whole 
range of observations to be earried out on one sample. In 
stead of requiring moisture determinations of a complete range 
of samples it was now sufficient to obtain a single reference 
moisture eontent, from which each moisture level could be 
calculated. 

The apparatus is shown in Fig. 1. 

The sample to be examined was ground to a suitable particle 
size and allowed to equilibrate to a moisture content of approx 
20%. A vaeuum-oven moisture determination was carried out 
on a portion of this sample, and, if it contained fat, a Soxhlet 
determination was mace Approx 5 g of the sample were 
weighed into a sample thimble together with a small thermome 
ter, and connection was made to the main apparatus by a 
ground-glass joint. The sample thimble was then immersed 
in a flask of liquid oxygen, which effectively sealed the moisture 
in the sample and prevented any evaporative loss during sub 
sequent evacuation of the apparatus, 

The whole system, with taps A, B, C, D, E, and F open, was 
then evacuated to a moderately low pressure of the order of 
10" mm Hg. When a steady low pressure has been attained, 


6 THERMOME TES 
WEIGHING SAMPLE 
FLASK VAC UUM 
FREEZE -TRAP 


OlL 
MANOMETER 


Fig. L. Apparatus for measuring the vapor pressure of AFD 
products at different levels of dryness, 


tap D was closed, bringing the oil] manometer into operation. 
The sample was allowed to equilibrate to room temperature, in 
this ease, 18-21°C. The oil level in the manometer was then 
deflected by the increase in pressure in the sample arm; after 
an hour, equilibrium was reached and the difference in the 
pressure reading of the manometer noted. This deflection was 
eaused by the vapor pressure of the sample together with air 
trapped in the sample during the freezing process, The error 
due to the latter was measured by freezing the sample again, 
when all the eondensable v: por re-condensed, leaving residual 
air pressure. This error was subtracted from the initial de 
flection to give the vapor-pressure value. From this vapor 
pressure value, the ERH could be caleulated. 

The initial point of the curve relating ERH to moisture con 
tent had now been obtained, and it now remained to complete 
the eurve with observations at other moisture levels. This was 
carried out on the same samp'e with the whole system under 
vacuum, A liquid-oxygen flask was placed around the freeze 
trap, and taps A, B, and F were closed. Tap D was opened so 
that moisture could distill from the sample into the freeze-trap. 
The evacuated weighing flask was detached from the rubber 
tubing connecting it to Tap A, and weighed. After a satisfae 
tory amount of water ha 


| been removed from the sample, tap D 
+h 


was again closed and e sample allowed to attain its new 
moisture equilibrium. The weighing flask was then re-attached 
to tap A, and the side-a1 was evacuated. Taps B and C were 
closed, and taps A and F were opened. By moving the liquid 
oxygen flask from the freeze-trap to the weighing flask, the 
condensate in the former distilled, under vacuum, into the small 
tube. When the transfe vas complete, taps A and F were 
closed and the weighing tube was removed and re-weighed. 
From the weight of water removed from the sample and the 
initial weight of the sample, the new moisture content was 
calculated. The process was repeated, the sample being pro 
gressively dehydrated and the removed water being accumulated 
under vacuum in the weighing flask until enough observations 
had been made. It is possible to dry down to 0.5% moisture 


content with this vacuum distillation technique. 


DISCUSSION OF PROCEDURE 

Several technical difficulties arise in observation of 
the primary drying curve of a foodstuff. Drying is 
slow since it is difficult to apply sufficient heat to the 
sample and duplicate the AFD process. Nevertheless 
this type of study could be carried out with only 
slight modification of the technique. It has proved 
more convenient, in this instance, to study a secondary 
drying curve. 

In studying materials of a homogeneous nature it 
would be admissible to use samples as small as 1 g but 
since dehydrated foods are predominantly heteroge- 
neous in character a larger sample, approx 5 g, was 
usually chosen. Although the vapor pressure of a 
material is independent of its particle size, the latter 
does play a considerable part in the rate of equilibra- 
tion. This is influenced by the surface area of the 
sample and so it is advantageous to grind the sample 
as finely as is compatible with the procedure. It is 
not always practical to grind the material too fine 
since subsequent evacuation of the apparatus may lead 
to loss of particles from the sample thimble. A com- 
promise must therefore be made regarding particle 
size and the nature of the sample. 

In order to relate moisture content to ERH, a 
standard reference moisture method must be selected. 
Moisture-content values vary considerably, depending 
on the determination method, but the vacuum-oven 
technique of heating for 5 hr at 70°C under vacuum 
appears to be an acceptable standard method. This 
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method was used to obtain the reference moisture con- 
tent of the initial sample. During this method of mois- 
ture determination, volatile gases are driven off in 
addition to the water in some cases, and a slight error 
is introduced. This is increased slightly during the 
ERH determination since there is no simple way of 
distinguishing between water and other condensables. 
At 20°C, however, this additional effect should be a 
comparatively minor one. The total effect of these er- 
rors displaces the isotherm downward so that it inter- 
sects the moisture axis at a lower point than otherwise. 
The ordinates called, for convenience, ‘* moisture con- 
tent’’ are therefore actually a measure of the conden- 
sable gases in the dried food. For most practical pur- 
poses, however, they may be regarded as equivalent to 


the moisture-content values. 

The accuracy of moisture determination depends 
greatly on efficient handling of samples; in this case 
they were weighed immediately after they and the 
sample for vapor-pressure observation were taken. In 
this way, a minimum deviation from equilibrium con- 
ditions was achieved and, since the samples were also 
at high ERH levels, they were less susceptible to varia- 
tion than very dry samples would have been. Re- 
producibility to the nearest 0.057 moisture content 


was normally obtained. 

In all manometric methods of determining vapor 
pressure of small samples, the volume of the sample 
side of the manometer must be kept to a minimum. 
This has been done as far as possible in the improved 
apparatus; narrow-bore tubing has been used for all 
connections, and the volume of the sample side has 
been reduced to approx 20 ce. 

The degree of vacuum in the system is not critical, 


but a constant low pressure must be maintained. <A 
pressure of 10° mm Hg has been found quite satis- 
factory ; lower pressures than this accelerate equilibra- 
tion and give more rapid distillation within the 
apparatus, but these advantages do not completely 
outweigh the added difficulties associated with high- 


vacuum techniques. 
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Fig. 2. Desorption eurves at 18-21 C for raw beef, cooked 
chicken, raw cod, and raw pork. 
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Fig. 3. Desorption curves at 18 21°C for earrot, peas, eab- 
bage, ar] potato. 


The fluid chosen for the manometer was 2 low-vapor- 
pressure oil, Apiezon B. This was used instead of 
mercury to introduce a magnification factor (1 mm 
Hg was equivalent to 15.7 mm oil). The manometer 
can be read to the nearest 0.2 mm oil though more 
accurate reading could be achieved with a cathetome- 
ter. The total deflection, i.e., the vapor pressure of 
pure water at 20°C, is 27.5 em oil; thus, a change of 
0.2 mm oil at 20°C represents a vapor-pressure change 
corresponding to 0.07% ERH. 

ERH is independent of temperature over the re- 
stricted range of observation. Since vapor pressure 
is extremely temperature-dependent, it would be very 
convenient to carry out observations at high tempera- 
tures. At 37°C the full-scale deflection of the manome- 
ter is 73.6 em oil, and this expansion of the scale over 
that at 20°C would lead to inereased accuracy of 
reading. Such a temperature could be used for ob- 
servations over the range of ERH covered in this 
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Fig. 4. Desorption curves at 18-21°C for cooked rice, black- 
currants, apple, and whole egg. 
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study only if the apparatus was maintained at a tem- 
perature such that the vapor pressure of the sample 
did not exceed P, at any point in the manometer arm. 
[f P, is exceeded, local condensation will oecur and 
the true vapor pressure of the sample will not be 
registered. Since temperature has such an influence 
on the vapor pressure of the sample, it was essential 
that the temperature should be measured accurately 
and a small thermometer was placed in the sample 
tube to ensure good thermal contact. 

In most cases equilibrium was reached between sam- 
ple and its surroundings after approx 1 hr, so that 
any changes in the food that might affect its water- 
binding properties were kept to a minimum. This 
short observation time is a great advantage over the 
weight equilibrium methods for measuring ERH, with 
which the observations may require several hours or 
even weeks. 


RESULTS AND DISCUSSION 


Desorption isotherms relating moisture content and 
ERH were compiled from a variety of foods, includ- 
ing meats, fish, vegetables, and fruits, all dried by 
the accelerated freeze-drying process at the M.A.F.F. 
Research Establishment, Aberdeen, Scotland. All ma- 
terials examined except the chicken and rice were 
uncooked, though the vegetables were cooked some 
during pretreatment. Each isotherm was compiled 
from about twenty observations at different moisture 
levels. 

Many of the foods centained fat, and the general 
effect. of fat was noted. The vapor pressure of fat 
in meats was almost negligible and played little or 
no part in the total vapor pressure of the food. All 
weights, therefore, were referred to a fat-free basis, 
enabling comparison of samples containing different 
amounts of fat. Presence of fat, however, does slow 
equilibration, tending to coat the particles of the sam- 
ple and prevent free transfer of moisture. 

The sigmoid isotherms consist of two components. 
At low ERH values the water is tightly bound, and 
is claimed (Salwin, 1959) to represent a statistical 
monolayer. The precise ERH corresponding to this 
monolayer varies with composition, being approx 20% 
for starchy foods, 11% for protein foods, and 6% for 
sugar-protein foods (Salwin, 1961). Above this ERH 
multilayer, adsorption predominates and continues 
until free-water equilibrium is approached. It is im- 
portant in dehydration study to know at which level 
the tightly bound monomolecular layer of water is 
encountered since this is increasingly difficult to re- 
move during drying. 

The described method made it possible to obtain 
ERH values at very low moisture contents, whereas 
by existing methods this was very difficult because of 
inaccuracy of moisture determination of dry samples. 
It was observed that the curves tended toward the 
origin, and it was considered reasonable to extrapolate 
them through that point. Zero moisture content could 
therefore be defined as that condition of the material 
when vapor pressure is zero at observation tempera- 
ture. This definition, however, refers only to the free 


water that is active and not so bound that it may not 
exert vapor pressure. 

Several theoretical methods exist for prediction of 
the behavior of moisture in solids. The most practical 
of these is probably the equation by Henderson 
(1952), which permits derivation of a complete iso- 
therm from a few points and the knowledge of certain 
constants characteristic of a given material. The 
equation is stated thus: 

l—¢=e kTM™ 
where @ = water activity 
T = absolute temperature 
M = moisture content (dry basis) 
k, n = constants characteristic for 


a given materia! 


This may be written as, 


log. |[— log.(1 — ¢) | log.k + log.T + n log.M 
A plot of log. |—log.(1—@)| against log.M at con- 


stant temperature should therefore produce a straight 
line. Unfortunately the equation produces the ideal 
straight-line relationship in only a very few cases, 
and the inadequacy of such an equation applied to 
most foods is shown in Fig. 5, where the isotherms ob- 
tained by observation are expressed in terms of the 
Henderson equation. It may be noted, however, that 
for rice and chicken the straight line is nearly ob- 
tained. Nevertheless the complexity of most foods 
makes it advisable to examine their desorption iso- 
therms as in Figs. 2, 3, and 4. 

In addition to providing information on the ERH 
of foods the method has a possible application as a 
rapid moisture determination method. For this a 
calibration curve would be required for each food. A 
determination of the vapor pressure, taking a period 
of about 1 hr, would give a value that could be directly 
related to the moisture content of the sample. This 
would of course use, as a reference for the calibration 
curve, the vacuum-oven technique of moisture deter- 
mination. Such reference could, however, be elimi- 


Henderson Equation: 
40 
30 n 
= 
or, Ln [-1n( 1-9] ink+1nT+n1nM 
20 
where, @ = Water activity 
M Moisture content 
T = Absolute temp. 
k & n = constants 
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Fig. 5. Prediction of moisture equilibria by Henderson 
equation, 
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nated completely if the moisture content of the food 
was expressed in terms of water activity, which prop- 
erty is, in fact, the more important in deciding the 
behavior of the food with respect to its moisture. 
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Distribution in Meat 


(Manuscript received June 10, 1961) 


SUMMARY 

A macrophotographic technique was developed by which 
the amount of marbling or intramuscular fat and its rela- 
tive distribution in meat could be expressed quantitatively. 
High-contrast positive transparencies were developed from 
negative photographs of 30 rib steaks classified into three 
marbling groups from independent evaluations by three 
judges. A prototype optical device was constructed to meas- 
are the amount of light transmitted by each positive trans- 
parency. The amount of transmitted light was correlated 
with the total amount of ether-extractable fat. The relative 
distribution of marbling was determined by spot-scanning 
the transparency, and the standard deviations of the trans- 
mittance scans was used as a measure of the marbling dis- 
tribution. Results indicate that the technique is able to 
detect large differences in marbling. 


Wm et al. (1954), Cover et all. 
(1956), Palmer et al. (1959), and Wellington and 
Stouffer (1959) have shown that the amount and rela- 
tive distribution of marbling or intramuseular fat in 
a cut surface of meat gives the consumer some in- 
ication of its eating qualities. The exact role of 
marbling in meat quality remains undecided, but it is 
believed to enhance the factors of juiciness, flavor and 
tenderness. 

At present the amount of marbling visible in the 
cut surface between the twelfth and thirteenth ribs 
of beef carcasses is being used as one of the factors in 
estimating the final grade. Objective evaluations of 
marbling are needed for research purposes, and if 
made practical may be applicable in commercial meat 
grading. Therefore, there is a need for a technique 
or test by which the amount of intramuscular fat 
present can be expressed quantitatively by objective 
means 

Until recently no quantitative objective methods 
for measuring marbling have been available. Schoon- 
over and Stratton (1957) developed a photographic 
grid technique for recording the amount of bone, 
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fat, and muscle on a cut surface of meat. Blumer 
and Fleming (1959) adapted a bacteriological coun- 
ter for use in expressing the amount of marbling 
present in beef cuts. Lewis et al. (1958) sectioned and 
fixed isolated beef muscles and estimated marbling 
with photomicrographic methods. Orme ef al. (1958) 
expressed the total marbling in beef cuts in terms of 
specific gravity. 

This study was made to develop an accurate, rapid 
technique for objective estimation of marbling and its 
relative distribution on the eut surfaces of beef ribs. 


EXPERIMENTAL PROCEDURES 


Thirty beef rib steaks (Longissimus dorsi) were classified 
subjectively and independently by three judges into three 
groups according to the amount of surface intramuscular fat 
present. Classification into the three groups was based on the 
official U.S.D.A. twelve-point marbling-secore system as _ illus 
trated by Wellington and Stouffer (1959). Samples having 
slight and trace amounts of marbling were allocated to group A, 
moderate and modest amounts composed group B, and abun- 
dant and moderately abundant amounts made up group C. 

To establish a relative distribution index for marbling, a 
subjective distribution scoring system was established with a 
7-point seale (7 most uniform distribution, and 1 least 
uniform ). 

Photographic technique. A 35-mm single-reflex camera was 
used to obtain the original negatives of the sample. Ansco 
Supreme film A.S.A. 32, was used. The lighting source was 
two No. 2, 150-watt 3,400°K. photoflood lights placed at a dis- 
tance of 2 ft away and 6 in. above the sample. To eliminate 
uneven light distribution on the sample surface, a double-thick- 
ness acetate-paper eone was constructed and placed over the 
sample with the sample located centrally at its base, and the 
camera lens above the small apex of the cone. 

A Kodak No. 6 green filter was placed between the camera lens 
and the cone apex to eliminate any difficulties that might 
result from variation in the color of the sample. 

To obtain repeatability and standardization of film develop- 
ment, a 10-in. calibrated gray seale was photographed with 
the sample. Fig. 1 illustrates the photographie apparatus 
used in obtaining the original negatives. 

With the apparatus deseribed, an exposure of 1 see. at an 
‘*f’? stop of 6.3 provided negatives with accurate detail and 
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QUANTITATIVE DETERMINATION OF MARBLING IN MEAT 


Fig. 1. Illustration of photographic apparatus showing light 
source, cone, camera, and timer. 


medium contrast. Fig. 2 illustrates an original negative photo- 
graph of the sample. 

The following stage required the processing of high-eontrast 
positive transparencies of the original negatives. A Kodalith 
Ortho, type 3, high-contrast film was exposed for 9 see at an 
‘*f’? stop of 11 or until a clear break point was established 
between the 7th and 8th ealibration of the graduated gray 
seale, or to a point on the gray seale that exhibited a refleetion 
density of 0.75. The processed transparencies were observed 
for any outstanding defects and then mounted in 2*2-in. slide 
covers. Fig. 3 illustrates a print obtained from a high-contrast 
positive transparency. 

Throughout the photographie process, film magnifications 
were kept constant, a 5:1 reduction from the original sample 
size provided a workable transparence. 

Quarter-inch-thick samples were removed from the photo- 
graphed area, homogenized in a Waring blender, and dried, 
and the fat was extracted with ether (A.O.A.C. 1950). 

Development of optical device. A prototype optical device 
was constructed that has a point source of light, a double con- 
vex lens, a film holder, and a light-recording instrument. A 
6-V ear battery provided a constant light source. The double 
eonvex lens, which was placed 42.5 em from the light source, 
had a diameter of 7.5 em, a foeal length of 24.8 em, and a 
speed of 3.17. A film holder was placed 5 em from the lens 
and centered so that parallel light rays emerging from the 
lens passed unobstructed through the transparency. The de 
tector head of a Densicron light-detecting instrument was placed 
54.0 em from the lens. The orifice of the detector was 
positioned so that it would pick up all the transmitted light. 


Fig. 2. A print of original negative of sample showing posi- 
tion of calibrated gray scale. 


A print of high-contrast positive transparency. 


The percentage of light transmitted was then recorded on the 
Densicron seale. Fig. 4 illustrates the opties of the recording 


instrument deseribed above. 

In measuring the amount of light transmitted through the 
sample transparency, a black standard mask of known area and 
a piece of developed Kodalith film were placed in the optical 
path of the instrument. The seale on the Densicron was then 
standardized at a 100% transmission or an O.D. of 0.00. The 
sample film was then placed in the film holder covered by the 
standard area mask, and the amount of transmitted light was 
recorded. This procedure was repeated four times on the sam- 
ple, and an average value was ca'eulated. 

To determine the distribution of marbling, light transmit- 
tance values were determined for 9 different positions on the 
print. The standard mask had an aperture “4, in. in diameter, 
which was scanned horizontally and vertically over the sample. 


Fig. 4. Basie optics of transmission-determining instrument. 


RESULTS AND DISCUSSION 
Table 1 shows average ether extract values ex- 
pressed as percent fat on a moisture-free basis, and 
percent light transmssion, for the three groups. The 
percent light-transmission values were found to have 
a high correlation with ether extract values. 


Table 1. Data showing the means of the percent transmission 
and % fat ‘dry basis) for the three marbling classifications. 


\ B Cc 
of % 
Trans Fat Trans i Trans Fat 
mission (MFB) missio mission (MFB) 


5.11 11.86 12.13 22.35 0.34 37.64 
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Table 3. Data for three marbling classifications showing ©“ fat (MFB), ether extract, © light transmission, subjeetive mar 


bling seore, and distribution index. 


\ 
% 
trans 
mission 


% Subjective Distri 
Ether trans distribution bution 
extract mission score index 


The percent light-transmission data for the 30 sam- 
ples were analyzed by analysis of variance, as shown 
in Table 2. The highly significant mean squares for 
the marbling groups indicate that the transmittance 
means of the three groups differ significantly from 
one another. With Dunean’s multiple range test, it 
was demonstated that all means were significantly 
different at the .CO1 level. 

When the marbling mean squares of the transmit- 
tance data were partitioned, into linear and quadratic 
components, the transmittance values appeared lin- 
early related to marbling score over the range used 
in this study. Since only three levels were used, how- 
ever, it is quite possible that a large range may have 
resulted in an increase of the quadratic term. 

Since two marbling scores made up each group, the 
amount of variation within each group would have 
some significance in reflecting the sensitivity of the 
technique. Table 3 shows the percent light trans- 
mission, percent fat (MFB), subjective marbling 
seore, and subjective distribution seore for all sam- 
ples. Standard deviations for light transmittance 
within each group were respectively 1.6, 1.2, and 5.0 
for groups A, B, and C. 

To determine the relations between marbling values 
as derived by this technique and those obtained sub- 
jectively, simple correlation coefficients were tabulated 
between percent fat (MFB) and subjective marbling 
score. The values obtained were +.83 between per- 
cent light transmitted and percent fat (MFB) ; +.93 
between subjective marbling score and percent fat 
(MFB) ; +.88 between subjective marbling seore and 
percent light transmittance. 

The distribution index was calculated by determin- 
ing the standard deviations of the nine scans obtained 
per sample. The lower standard deviation values 
indicate a more desirable or uniform distribution of 
marbling. 

Correlation coefficients between subjective marbling 
distribution score and distribution index were low, 
suggesting that further modifications are necessary in 
this particular phase of the study. For example, 


Table 2. Analysis of variance on transmission data obtained 
from three marbling score groups 


Source of variation df Mean square 
Marbling 

Linear 

Quadratic 
Error 2 


9.296 


*** 005 


Subjective Distri- % Subjective Distri 
distribution bution Ether trans distribution bution 
score index extract mission score index 


5 3.62 43.72 19.80 3 13.05 
7.50 41.53 18.36 7.26 
; 6.50 24.84 18.18 5 9.24 
4 4.50 41.88 17.80 3 5.01 
5 4.26 19.29 18.60 3 6.94 
5 5.41 38.40 18.65 ; 4.73 
2 5.59 40.99 19.80 3 5.89 
1 5.41 40.77 17.10 4 4.70 
5 4.57 i781 34.34 4 8.07 
3.35 20.96 4 4 


the size of aperture used in scanning may be a factor 
affecting the sensitivity of the test. 

Correlations computed within each group showed 
that the relation between subjective marbling scores 
and pereent transmission was low. So was the rela- 
tion between ether extract and percent transmission. 

If one uses percent ether-extractable fat or sub- 
jective marbling evaluation as controls, it must be 
concluded that the described technique is only able to 
detect large variations in marbling, and it is not 
sensitive enough to detect the smaller variations. 
However, it should be noted that in this study ether- 
extractable fat was determined on a 14-in. slice and 
does not necessarily reflect an accurate estimate of 
surface visible fat, since nonvisible cellular fats would 
be included in the extractable fat value. 

In the case of the subjective evaluation, one can 
also raise the question as to the repeatability of these 
estimates, particularly where detection of small dif- 
ferences is necessary. 
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4 Dorr-Oliver 


THE NEW MODEL 
CENTRIFUGE 


provides low capital and 
operating costs per gallon 
processed in the 75-200 GPM range 


A complete line of Merco centrifuges is now available 
from Dorr-Oliver for the process industries. With the 
introduction of the Model 20 Merco, any capacity require- 
ment in the 1-600 GPM range can now be met with a 
Merco centrifuge. Check your particular flow range 
against the table below for the model number to fit a 
specified flow range. 


MERCO 
MODEL 


CAPACITY 
GPM 


This newest addition to our complete line of nozzle cen- 
trifugal equipment offers: 
Lower capital and operating costs per gallon of pro- 
duct processed 
Lower horsepower requirement per gallon of pro- 
duct processed 
New and improved feed arrangement 
Higher clarification efficiency 
In addition to these specific advantages, the new Model 20 
incorporates all of the unique Merco design features of : 
Overhead drive... eliminating the need for a bottom 


bearing 

Built-in hoist . . . for easy in-place cleaning of the 
rotor 

Camloc nozzles . . . quick and simple removal from 
outside the rotor 

Exclusive return flow principle . . . allows internal 


washing of solids 
Materials of construction . . . available in stainless 
steel or bronze 
For more information on the Merco line of centrifugal 
equipment, write to the Food & Pharmaceutical Division 
office nearest you. Dorr-Oliver Inc., Stamford, Conn., 813 
Merchandise Mart, Chicago 54, Illinois, or 2900 Glascock 
St., Oakland 1, Calif. Ask for Bulletin No. 2606. 
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Factors Affecting the Corrosiveness of Concentrated 


Tomato Products 


(Manuscript received May 26, 1961 


SUMMARY 


Investigation was made of some of the causes for the 
corrosiveness of tomato paste, besides copper contamina- 
tion and the products of caramelization (already evaluated). 
Degradation products of ascorbic acid and demethoxylated 
pectin were found to accelerate container corrosion when 
added to tomato paste. Several currently accepted packing 
practices tend the concentrations of these 
compounds, resulting in a parallel increase in corrosiveness. 
Three major preparation and packing factors were shown 
to lead to a shortened service life of canned concentrated 
tomato products: 1) aeration of the product during manu- 
facture; 2) failure quickly 
enough; 3) slow cooling. Of these three. the last had the 
greatest effect in increasing corrosion. 


to increase 


to inactivate the enzymes 


Pres IOUS RESEARCH has shown that 
heat damage occurring during processing and storage 
the concentrated tomato 
This effect becomes more pronounced as 
It was further noted that 
heat damage as a cause of early corrosion losses in 
canned tomato products can be evaluated by spectro- 
photometric examination of the serum (Hernandez 
and Feaster, 1960; Luh et al., 1958). However, eom- 
mercial samples of inadequately cooled cans of tomato 
paste have often had a shorter storage life than would 
be anticipated by examination of the optical density 
of the serum. The present study was conducted to 
gain further insight into the fundamental causes o.1 
early corrosion failures in tomato paste in plain tin- 
plate cans. 

The corrosive effects of copper in tomato paste have 
long been recognized. Paste packers know that cop- 
per derived from oxidized brass or bronze equipment 
ean shorten the life of the canned product. In recent 
commercial corrosion losses, however, no significant 
amount of copper could be found in the failed cans, 
so other factors affecting the corrosiveness of the prod- 
uct were sought. 

The factors that lead to oxidative breakdown of 
ascorbic acid have been known for many years. Pre- 
vious work has centered on the loss of nutritional 
value (N.C.A., 1955). Several years ago, Willey and 
co-workers ( Willey, 1959) showed that dehydroascorbic 
acid and diketogulonie acid at 10-100 mg/100 g added 
to fruit juice or citrate buffer at pH 4.0 would attack 
tin with vigor. Tomato juice normally contains about 
20 mg of ascorbie acid per 100 g of juice. A concen- 
tration of 100 mg/100 g might be expected in paste 
after a fivefold concentration. If as little as 10% of 
the ascorbic acid is converted to dehydroascorbie acid 
during paste manufacture, this could be a factor in 
producing more corrosive paste. 


increases corrosiveness of 
products. 


the concentration increases. 
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The role of pectin and its breakdown products has 
been extensively investigated with regard to product 
quality and consistency (Kertesz and Laconti, 1944; 
MeColloch and Kertesz, 1949 The effect of these 
substances on corrosiveness has not been reported. 
However, the effect of high-methoxy pectin, low- 
methoxy pectin, and galacturonic acid on the corro- 
siveness of pear nectar toward coupled and uncoupled 
tin and iron has been examined ( Willey et al., 1953). 
Low-methoxy pectin (LMP 
the corrosion of coupled tin. As little as 0.2% added 
ow-methoxy pectin reduces the service life of normal 


was shown to accelerate 


pear nectar in plain-bodied cans to 6 months. 

It thus seemed advisable (1) to study the effects of 
the degradation products of ascorbic acid and pectin 
on the service life of canned tomato paste; and (2) 
to make some preliminary observations of handling 
procedures of tomato paste packers that would result 
in formation of these degradation products. 


EXPERIMENTAL 


Ascorbic acid. Analysis of commercial samples. Samples of 


commercial tomato paste packed in 603 x 700 plain-bodied 
common coke cans were analyzed immediately after packing 
and after 3, 6, and 12 months’ storage for the presence of 


liketogulonie acids, using the 
1951). For anal 
and one from the 


ascorbie, dehydroaseorbie, and 
2,4-dinitro-phenylhydrazine method (A.V.C., 
ysis, one sample was taken from the center 
edge of each container. 

Addition of dehydroascorbic acid. The effect of direct addi 
tion of dehydroascorbie acid to tomato paste was also studied. 
Thirty 603 X 700 plain-bodied common coke cans containing 
tomato paste at 195-200 
commercial line. Ten ml of 


were removed after the filler on a 


listilled water were added to each 


of 10 cans to serve as controls. Ten ml of water containing 
300 mg of dehy droascorbic acid were added to each of 10 
additional eans, and 10 ml of water containing 750 mg of 


dehydroaseorbie acid were added to each of the remaining 10 


cans. The contents of each can were then stirred 10 see, and 
the can was closed and given a 3-min cook in boiling water. 
The cans were then air-cooled on trays. All test cans were 


stored one year at room temperature in the laboratory, and 
then emptied, and the extent of corrosion on the bodies was 
graded visually. 

Effect of aeration. Two small steam-jacketed kettles were 
filled with 26% paste from the final concentration stage. The 
paste in one of the kettles was maintained at 190-200°F and 
had a steam atmosphere over its surface. The other kettle was 
also maintained at this temperature but- was stirred (aerated ) 
10 min with a Lightnin’ mixer. The paste was then filled by 
hand into plain-bodied common coke 603 X 700 cans. The cans 
were closed, and air-cooled on trays. 

Any subsequent corrosion determined measuring 
actual tin loss on the can wall. The initial coating weight was 
measured on the inside of the unformed body blanks by use of 
an X-ray tin-coating weight gauge. At scheduled intervals 
after the pack was made, the tin remaining on the container 
wall was determined by electrolytically stripping (Kunze and 
Willey, 1952) a 4-sq-in. dise punched from the area on which 
the original tin coating weight was known. 


was by 
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Solids 
Cannery Pack of 
code No paste Cooling procedure 
A 3&4 32% 21) 2-hr-10-min in a Gunderson- 
Zimmerman evaporative cooler 
#2) 30-min immersion in 70°F 
tap water 
3) air-cooled 
B 2 26% 21) 2-hr-10-min immersion in 63°F 
tap water 
#2) 20-min immersion in 63°F tap 
water 
#3) air-cooled 
Cc 1 30% 21) 20-min air-cool followed by 


2-hr-10-min immersion in 64°F 
tap water. 
#2) 20-min air cool followed by 30 
min immersion in 64°F tap water 
#3) air-cooled 


*Four or more cans for each variable. 


Ascorbic, dehydroascorbic, and diketogulonie acids in sam- 
ples of the paste were determined immediately after packing, 
by the 2,4-dinitro-phenylhydrazine method. 

Pectins. Analysis of commercial samples. The pectic sub- 
stances in commercial tomato paste were determined. Proto 
pectic acid (PP), high-methoxy pectin (HMP), and low- 
methoxy pectin (LMP) were fractionated by the method of 
Dietz and Rouse (1953). The galacturonic acid and lower poly- 
galacturonides were analyzed by the procedure suggested by 
R. M. MeCready (1960): Twenty-five grams of tomato prod 
uet were diluted to 244% sulids. (Refractive indices were used 
to obtain the original concentration of solids.) An aliquot of 
40 ml was mixed with 5 g of Dowex-50 (analytical grade, 
hydrogen form). The slurry was poured on a 5-g column of 
Dowex-50 (hydrogen form). A 30-ml aliquot of the effluent 
was then chromatographed on a 5-g column of Dowex-1 (ana- 
lytical grade, acetate form) that had been previously washed 
with 1 L of distilled water. The Dowex-1 column containing 
the galacturonic acid fraction was washed with 1 L of distilled 
water, and the galacturonie acid and low-molecular-weight 
polygalacturonides were next eluted with 200 ml of 0.15 molar 
acetic acid. The earbazole reaction described by Dietz and 
Rouse was used to determine the galacturonic acid colori 
metrically. 

Added pectin. To demonstrate the effect of the products of 
pectic acid breakdown on the corrosiveness of tomato paste, 
low-methoxy pectin was added to 603 * 700 plain-bodied cans of 
paste at the rate of 200 and 500 mg/100 g. Galacturonie acid 
in the amount of 500 mg/100 g was added to other cans. The 
sealed cans were air-cooled and then stored 3 months at 70°F. 
The corrosiveness of the product was judged by visually grad- 
ing’*he detinning of the ean bodies. 

Enzymatic inactivation and cooling. Experimental packs 
were made in three different canneries to analyze the effect of 
variations in extraction procedures, and of the rapidity of 
cooling, on the corrosiveness of tomato paste. Two packs were 
prepared with a ‘‘hot break’’ pulp, and two packs with ‘‘ cold 
break’’ pulp. For the purposes of this work, ‘‘hot break’’ 
was defined as bringing the pulp to a minimum of 185°F in 
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Table 1. Details of cooling procedures.* 


Temperature (°F) range after: 


Lhr 3 hr hr 


Center Edge Center Edge Center Edge 
180-184 122-146 100 130 84-118 72-80 73-79 
162-168 110-122 120-128 110-122 76-81 78-81 
188 190 170-182 160-168 145-160 88-108 90-106 
152-152 107-109 86-87 80-82 74-78 77-81 
150-162 120-130 114-120 110-118 84-90 85-92 
180-184 165-177 154-164 154-158 104-115 103-116 
152-160 104-118 93-94 86-92 68-74 68-72 
145-166 119-129 120-120 116-118 72-84 72--82 


185-193 172-181 170-172 158-162 90-92 


less than 20 see after crushing the tomato (MeColloch et al., 
1950). In each of the test packs, enzyme inactivation was by 
tubular heater. In packs No. 2 and No. 3, 185°F was attained 
in less than 20 seeonds, resulting in a ‘‘hot break’’ paste. In 
pack No. 1, a tomato seed extractor was used before heating 
to 185°F, resulting in ‘‘cold break’’ conditions. In pack No. 
4, the heater was operated at 160—-165°F, also resulting in 
‘*eold break’’ conditions. One-third of the cans in each pack 
were thoroughly water-cooled, one-third were air-cooled, and 
one-third were given a partial water-cool followed by bright 
stack air-cooling. Details of the cooling procedures are given 
in Table 1. 

Bodies of all of the eans were fabricated from plate on 
which the tin-coating weight had been determined by an X-ray 
tin-coating weight gauge. Four cans of each cooling variable 
were opened for examination 1, 7, 30, 90, and 180 days after 
packing. At each of these examinations the weight of tin 
coating remaining was determined by the method of Kunze 
and Willey (1952) on 4-sq-in. dises cut from these eans. 

Paste taken from the initial and 180-day samples was ana- 
lyzed for ascorbie acid fractions, pectic acid fractions, and 
optical density of the serum. 


RESULTS 


Ascorbic acid. Analysis of commercial samples. Table 
shows analytical results for a group of commercial samples 
of paste, illustrating the stability of ascorbic, dehydroaseorbie, 
and diketogulonie acids in plain-bodied cans. All lots of paste 
were quite corrosive, and it will be noted that they were found 
to contain approximately the range of dehydroascorbie and 
diketogulonie acids suspected to contribute to corrosiveness. 
It is of interest to note, where available, information on the 
increase in aseorbie acid and the corresponding decrease in 
dehydroascorbie acid during initial storage. This change is 
probably at the expense of tin on the container. 

Addition of dehydroascorbie acid. Table 3 shows the results 
of direct addition of dehydroascorbie acid to tomato paste. 
The effect of this oxidizing agent on detinning of plain-bodied 
cans is clearly demonstrated. 


Table 2. Stability of aseorbie, dehydroaseorbie, and diketogulonie acids in the plain-bodied 603 X 700 can of tomato paste." 


Ascorbic acid 
(mg/100 g) 


After months: 


Paste 
sample Year Solids 0 3 6 12 

B 1958 26 Bs) 32 12> 

B 1959 26 78 

KR 1959 46 90 95 75» 


Dehydroascorbic acid Diketogulonic acid 
(m¢/100 (mg/100 g) 
After months: After months 


0 3 6 12 0 3 6 12 
6 6 o>» 7 4 5 2b 

12 5 6 5 5 

8 2 4» 6 3h 


* All values represent duplicate analyses: one sample taken adjacent to the wall of the container, and one taken from the center of the can. 


Can totally detinned. 
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FACTORS AFFECTING CORROSIVENESS OF CONCENTRATED TOMATO PRODU 


Table 3. Effect of direet addition of dehydroaseorbie acid 
to 26° 


after 1 year at room temperature 


o tomato paste (ten 603 X 700 cans per variable examined 


Dehydroascorbic 
acid added Detinning Vac. 
(mg/100 g) grade * (Hg in.) * 


4 


6 


10 


* Square root of percent base steel or alloy exposed 
b 


All eans of this lot swelled after 15 months. 6 


Effect of aeration. Fig. 1 shows the effeet of whipping air 
into the hot product. Ascorbic acid analyses of each of the ¢ 


variables are given. Filled can weights and ean vacuum meas- 


urements were not significantly different in the two lots of 4 
paste. It is reeognized that factors other than the oxidation of 2 
ascorbic acid may be involved, but the effect of aerating the 3 2 


paste on the detinning rate is striking. 
Pectins. Analysis of commercial samples. Table 4 shows 
the results of analysis of eommercial samples of paste for 


peetie substances. The samples are listed in this table in the 


order of increasing eorrosiveness. On this basis, the water ‘ 


cooled samples come first. Within this rapidly cooled series of 
samples there is also a parallel between increasing LMP and 


galacturonic acid combined values and increasing corrosiveness. 


A similar relationship is present within the air-cooled lots. 


Although water-cooled, the final sample in the table was an A - * 


as ? 5 


exception and was very corrosive. However, this material 


DAYS AFTER PACKING 


was undoubtedly heat-damaged during concentration since the 
optical density of the serum was 0.38 at 420 ma. 


Addition of low-methory pectin. Table 5 shows the effect of 
of oP nd galacturonie acid to 96% Fig. 2. Effeet of enzyme inactivation and cooling on detinning. 
e diree ade ) ‘ ane alae ronmie ae 


tomato paste packed in plain-bodied cans and stored 3 months 
AERATEL it 70°F. The corrosive nature of either added LMF or galac- 
turonie acid ean be observed even at levels as low as 0.2% 


idded LMP. 
Enzyme inactivation treatment and cooling method. Basic 


chemical analyses of the paste used in these experiments are 
presented in Tables 6 and 7. No significant heat damage was 
»bserved in any of the paste except that used in Pack No. 1. 
a . YON AERATEL This heat damage is also reflected in a slight loss of ascorbic 
m= . icid in this paste. Except for differences in pectins, the other 


3 packs are comparable in the factors measured. The effect 


if type of break, however, is clearly demonstrated in the pee 


tin analysis of these packs 


The corrosiveness of the paste is illustrated by Fig. 2, which 
plots the average rate of tin loss from 4 eans of each variable. 
After an initial detinning, which is largely determined by the 


cooling procedures, relatively constant detinning is established. 

ae This rate is affected primarily by the type of ‘‘break,’’ and 

a ilso to some degree by the cooling procedure. The differences 

Fig. 1. Effeet of aeration on detinning. in benefits from cooling procedure 1 in packs 3 and 4 as com- 


LMP plus 
galactuioni 


Packer oD PP HMP LMP acid 

year samples solids (420 ma) (mg/100 g) (mg/100 g) mg/100 g) (mg/100 g) Cooling 
D-59 30 0.00 276 540 24 24 Water 


26 0.00 42 177 R3 187 Water 
3 0.00 92 356 158 158 Water 


Water 


1040 


4 An optical density of this magnitude imdicates heat damage. 
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; Table 4. Peetie fractions of commercial tomato produets samples, arranged in order of increasing corrosiveness. | 
Pectic fractions 
130 
1-59 
1-58 32 0.02 64 320 154 38 Water 
A-58 32 0.03 26 i79 64 512 Water de 
L-59 j 30 0.10 36 132 24 96 Air | 
F-59 . 14 0.00 22 90 22 56 Air t 
Ae H-59 10 0.00 20 24 20 44 Air ie 
; B-58 1 26 0.01 0 740 312 385 Air - 
B-59 ge 26 0.02 0 437 177 291 Air “ee, 
M-59 17 0.04 7 476 326 361 Air 
0-59 10 30 0.00 0 540 324 492 Air ae 
K-59 46 0.38 * 0 570 810 


Table 5. Effect of direct addition of low-methoxy pectin and 
galacturonic acid to 26% tomato paste (all cans examined after 
3 months’ storage at room temperature). 


Amount added Av. detinning 


No of 603 x 
700 cans Compound added (mg/100 g) grade * 
6 None None 1 
; Low-methoxy pectin 200 2 
6 Lew-methoxy pectin 500 7 
6 Galacturonic acid 500 5 


* The square root of the percent of base steel or alloy exposed. 


pared to packs 1 and 2 are due to the fact that we assumed 
(wrongly) that a 2-hr-10-min Gunderson-Zimmerman cooling 
would be equivalent to a 2-hr-10-min water-immersion cooling. 
Jt is out of the seope of this paper to evaluate different cool- 
ing techniques, so we have treated the paste cooled in the 
Gunderson-Zimmerman cooler as water-cooled. 

The effect of the ‘‘break’’ on the corrosiveness of the 
paste is further illustrated in Fig. 3, which combines the 6 
variables of each break classification shown in Fig. 2. The 
effect of the cooling procedures is illustrated in Figure 4, 
where the data for each of the 4 packs are averaged by type 
of cooling used. As shown by the optical-density data in this 
chart, heat damage as such was not severe enough to affect 


the corrosiveness of the paste materially. 


DISCUSSION 


Ascorbic acid. Any evaluation of the role of ascor- 
bic acid in corrosion must take into account the fact 
that tomato paste represents a complex organic sys- 
tem. In such a system, it is difficult to evaluate the 
effect of the oxidation of a single compound. The 
effect observed may not have been caused solely by 
the compound under study. Oxidative changes in 
other compounds could be responsible or at least con- 
tributory. It is even harder to determine the effect of 
any compound after the food has been stored in a can 
for a period of months, since stored food is chemically 
a relatively dynamie system. 

The oxidation-reduction system represented by as- 
corbate, dehydroascorbate, and diketogulonate is in- 
timately tied to product and container interactions. 
The analyses of the ascorbic acid fractions show, in 
the levels of ascorbic, dehydroascorbic, and diketo- 
guionic acids, fluctuations that are a function not 
only of initial level but also of storage time and the 
progress of container corrosion. Storage temperature 
is another factor that influences these values. How- 
ever, the data presented here show that oxidative 
changes in tomato products markedly affect the cor- 


Optical 
Density 


Pack Solids Cooling 
No Break (%) procedure (420 mas) 
Cold 26 1 O.10 
2 
O15 
2 Hot 40 ! 0.00 
2 0.00 
0.02 


0.00 
2 0.00 
5 0.03 


Hot $2 


Coll 1 0.00 
2 6.00 
: 0.07 
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Table 6. Effeet of enzyme inactivation and cooling on aseorbie acid content. 
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rosiveness of the canned material in addition to caus- 
ing nutritional losses. In the aeration experiment, it 
should be noted that the corrosiveness of both experi- 
mental lots of paste was higher than that of the com- 
mercial product being canned directly from the filler 
bowl. This emphasizes the importance of rapid han- 
dling of the concentrated product. 

Pectic substances. Evaluation of the results of the 
pectic experiment presents the same type of problems 
as those discussed above. Further, unless the initial 
‘*break’’ temperatures have been high enough to de- 
stroy all tomato enzymes, numerous reactions will 
occur in the pulp during the concentration. These 
reactions will continue until a temperature is reached 
that destroys all enzymes. It is impossible to predict 
what the predominant reactions are under the wide 
variety of conditions existing in commercial break 
procedures that are inadequate to inactivate all 
enzymes. 

Data have been presented to show that the pro- 
cedures used for inactivating enzymes can markedly 
influence the corrosiveness of tomato concentrates. The 
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DAYS AFTER PACKING 
Fig. 3. Effect of break on detinning. 


Ascorbic acid Dehydroascorbic Diketogulonic 
(mg/100 g) acid (mg/100 g) acid (mg/100 g) 

Initial 6 mo , Initial 6 mo Initial 6 mo 
25 20 a) 2 2 1 
25 19 Yu 2 3 1 
1y 17 10 2 6 2 
40 30 6 9 0 
39 31 7 10 0 0 
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IF THEY CAN BE PRESSED INTO A TABLET... MORTON WILL COMBINE THEM FOR YOU! 


Morton will work with either seasoning suppliers or canners 
to custom-produce the right flavoring tablets for every job! 

As part of its complete service to canners, packers and proc- 
essors, Morton Salt Company will make tablets containing the 
exact combination of salt and other flavoring agents desired, 
following the user's specifications. 

In fact, Morton has, on occasion, produced tablets that do not 
even contain salt! 

Morton combination tablets are precision made to your exact 
requirements. Ingredients may include any flavoring agents 
which can be combined into a tablet, in any size from 10-grain 
to 400-grain. 


Morton's Complete Dispensing Service—Morton also offers a 
complete line of tested and approved dispensers, including Salt 
Tablet Depositors which deposit up to 700 tablets a minute with 
guaranteed accuracy. They will help you reduce costs, eliminate 
waste and assure better flavor control. All equipment is installed 
and serviced by Scientific Dispensing Company Division of 
Morton Salt Company. 


How many things go into your product 
that should be combined in tablet form? 


! would be interested in the possibilities of combining 


in tablet form. 
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110 North Wacker Drive, Chicago 6, et 
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VITAMINS 
the Tons 


COME RIGHT rrom ROCHE 


Cales and Technical Sowiee 


ROCHE provides a broad spectrum of notable 
sales and technical services on all of the vita- 
mins in the adjacent list. Our salesmen are 
technically trained to advise you about the 
application of these vitamins in both foods 
and pharmaceuticals. They are supported by 
an experienced technical staff, well qualified 
to assist you on specialized problems. 


ROCHE sales and technical personal are backed 
up in depth by decades of experience. ROCHE 
pioneered in the development, the large-scale 
production and the application of most of the 
important vitamins, and participated in many 
of the significant successes in the field. These 
past accomplishments form an extensive, 
essential background for the advances of to- 
day and tomorrow. 


When you need vitamin information, come to 
the fountainhead of vitamin knowledge — 
ROCHE. Vitamins (and vitamin know-how) 
come RIGHT from ROCHE. 


VITAMIN A—LIQUID VITAMIN A—DRY TYPES 
Palmitate U.S.P. (all trans PALMABEADS™ (palmitate 
dry beadlets) 
AQUAPALM® palmitate U.S.P. Acetate Beadlets 
(isomerized 
Acetate U.S.P. (all trans Palmitate Beadlets CWS 
Blends of Vitamin A and De Palmitate or Acetate with De 
Custom blends to your specifications, alone or 
with Beta CAROTENE, or with color of your choice 
Beta CAROTENE—Blends, suspensions, emulsions, dry beadlets 
BIOTIN 
VITAMIN B,—U.S.P. VITAMIN B.—U.S.P. 
Thiamine Hydrochloride Riboflavin U.S.P. 
Regular and ampul types Regular and solution types 
Thiamine Mononitrate U.S.P. B,, Bz also in ROCOAT form 
RIBOFLAVIN-S’ -PHOSPHATE SODIUM 
Highly and rapidly soluble ester for liquids, tablets and capsules 
VITAMIN B, 
Pyridoxine Hydrochloride, U.S.P.—Also in ROCOAT form 


dil-PANTHENOL—Dry form d-PANTHENOL—Liquid form 


VITAMIN C Ascorbic Acid U.S.P. (Many types 
Sodium Ascorbate, U.S.P. Coated Ascorbic Acid 
VITAMIN E 
dl-alpha-Tocophery! Acetate N.F. Dry vitamin E Acetate 33% 
dl-alpha-Tocopherol N.F. Dry vitamin E Acetate 25% 
THE ROCOAT® VITAMIN FAMILY 
Taste-free B-complex vitamins for use in chewable tablets. 


Hoffmann-La Roche Inc. 


Nutley 10, New Jersey North 7.5000 New York City Oxford 5-1400 


ia Canada Hofimann-La Roche Limited, Vitamin Place, 1956 Bourdon Street, St Laurent Montreal 9. PQ 
Dallas Atlanta Oakland + Skokie (Chicago 
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FACTORS AFFECTING CORROSIVENESS OF CONCENTRATED TOMATO PRODUCTS 


Table 7. Effect of enzyme inactivation and cooling on pectic content. 
Galacturonic acid 
High-methoxy Low-methoxy plus LMP 
pectin (mg/100¢ pectin (mg/100 ¢ (mg/100 g) 


Protopectin 
(mg/100 
Cooling 
Break procedure Initial 6 mo Initial 6 mo Initial 6 mo Initial 6 mo 


Cold 1 2 60 216 4 432 360 168 418 


2 60 
48 


addition of LMP or galacturonic acid to tomato paste 
has also been shown to accelerate detinning. How- 
exer, it would be an improper inference to aseribe all 
of the results reported here to these compounds alone. 
Other compounds may also be involved in enzymatic 
degradation and form substances that inhibit or ac- 
celerate corrosion. Nevertheless, the pectin breakdown 
reactions reported here parallel the formation of a 
more corrosive paste. For example, a change in 
‘*break’’ procedure at Cannery A produced both a 
higher level of LMP and galacturonic acid, and a 
markedly shorter service life for the canned paste. 

It is recognized that, for a variety of reasons,‘ hot 
breaks’’ as here defined (185°F in less than 20 see 
are not being achieved by most canners. In some cases 
the canner does not wish to produce a high-consisteney 
paste, because of added handling difficulties in the 
plant or because of the desires of his trade. On the 
other hand, some packers who aim for those conditions 
do not attain them. This arises from lack of compen- 
sation for temperature come-up delays in tubular 
heaters and delays incurred in sumps and excess pip- 
ing. All of these factors can be eliminated by suitable 
equipment and by layout changes. 


DAYS AFTER PACKING 


Fig. 4. Effect of cooling on detinning. 
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Cooling. The importance of adequate cooling of 
tomato products has been emphasized ( Hernandez and 
Feaster, 1960). As shown by the analyses of the com- 
mercial samples for pectin factors, more rapid cooling 
of canned paste appears to minimize corrosive pectic 
fractions in the product. This was demonstrated in 
the experiments designed to study the combined effect 
of enzyme inactivation and of cooling. The initial 
detinning, which took place within one day of pack- 
ing, was considerably higher for air-cooled paste. 
Furthermore, the rate of detinning after the cans 
reached the storage temperature was also greater for 
the slowly cooled samples than for those cooled more 
rapidly. This led to an over-all detinning rate for 
air-cooled paste that was approximately 50% higher 
than for water-cooled paste. 

Good cooling acts in at least two ways to retard 
detinning. It quickly lowers the temperature of the 
product in contact with the can wall, even though 
the average product temperature may still be quite 
high. This prevents an initial rapid detinning and 
leaves more tin available for shelf-life protection. 
Secondly, product breakdown caused by heat is 
minimized. 

The air-cooling conditions used were more rapid 
than those encountered commercially, where large 
blocks of cans are handled. Can center temperatures 
as high as 145°F have been encountered commercially 
after 3 days of bright-can stacking. It can be assumed 
that the service life of paste subjected to these less 
favorable cooling procedures will show a correspond- 
ingly greater loss of shelf life. It is of interest to note 
that none of the instances of commercial losses in 
tomato paste encountered during all of the work on 
this corrosion problem oceurred in water-cooled packs. 

Since efficient cooling results in improved shelf life, 
and provides better color and flavor retention and 
improved nutritional value, it would seem that better 
cooling procedures should receive due consideration 
by eanners. 
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Apple Halves’ 


(Received for publication June 21], 1961) 


SUMMARY 
When apple halves were canned without oxygen removal 
the headspace of the can contained 10-12 volume percent 
oxygen. The addition of ascorbic acid at 300 mg per Ib 
of fruit controlled browning, reduced headspace oxygen, 
protected the container from corrosion and increased the 
residual ascorbic acid content. 


U sane MOST FRUITS, apples are 
usually canned without added sugar and are not ready 
for immediate dessert use. Apple sectors and rings 
have been canned in syrup experimentally (MeCor- 
nack et al., 1940), but no process has been suggested 
for apple halves. 

When apples are canned it is essential to remove 
oxygen from the tissues to prevent subsequent corro- 
sion and ‘‘pinholing’’ of the metal container (Kohman 
and Sanborn, 1928; Lueck and Blair, 1928). In com- 
mereial practice this is accomplished by physical 
means (vacuum, heat) or by respiration in the ab- 
sence of air (brine soak) (Crawford, 1927; Culpepper 
and Moon, 1929; Grab, 1925; Hansen, 1927; Sellers, 
1918). These methods are inapplicable to the canning 
of apple halves, because of the thickness of the tissue 
pieces. The removal of oxygen by chemical methods 
has received little attention. 

Antioxidants have been used in the freezing preser- 
vation of apples (Sellers, 1918) and in the manufac- 
ture of apple juice (Tressler and Joslyn, 1954). 
Sulfur dioxide may hasten can corrosion (Cruess, 


*Contribution No. 1074 from the Research Station, Canada 
Agriculture, Kentville, Nova Seotia. 


The Use of Antioxidants in Canning 


tion of tin and tin-iron alloy coating weights on tin plate. 
J. Electrochem. Soc. 99, 354. 

Luh, B. S., S. Leonard, and G. L. Marsh. 1958. Objeetive eri- 
teria for storage changes in tomato’ paste. Food Technol. 
12, 347. 

McColloch, R. J., and Z. I. Kertesz. 1949. Recent develop- 
ments of practical significance in the field of pectie en- 
zymes. Food Technol. 3, 94. 

MecColloch, R. J., B. W. Nielson, and E. A. Beavens. 1950. 
Factors influencing the quality of tomato paste. Food 
Technol, 4, 339. 

McCready, R. M. 1960. Private communication. 

N.C.A. 1955. Retention of Nutrients During Canning. Na- 
tional Canners Assoc. p. 44. 

Willey, A. R. 1959. Private communication. 

Willey, A. R., D. C. Vosti, and J. C. Connell. 1953. Unpub- 
lished report. 


G. W. Hope 


Research Branch, Canada Department of 
Agriculture, Kentville, Nova Scotia 


1948), and imparts an off-flavor to the product. As- 
corbie acid, on the other hand, imparts no detectable 
flavor and is not known to affect metal containers. It 
has the added advantage of being a desirable dietary 
supplement. Isoascorbiec acid and glucose—ascorbic 
acid have been found to inhibit oxidative discolora- 
tion in raw fruit (Bauerenfeind and Siemers, 1945) 
but do not have the antiscorbutie properties of ascor- 
bie acid. An enzyme mixture (glucose oridase—cata- 
lase) has been used to reduce the oxyge» ccatent of 
canned soft drinks and beer (Barton et al., 1957). 

These compounds are all more or less heat-labile 
and probably would be impaired during the canning 
process, although Zilva et al. (1935) found only par- 
tial destruction of added ascorbic acid during canning. 
During retort ‘‘come-up,’’ however, temperatures 
may be conducive to a reaction between an antioxidant 
and the oxygen in the product. The exploitation of 
this possibility was the aim of this investigation. 

The work falls naturally into two phases—deter- 
mination of the amount of oxygen present and the 
efficacy of various compounds in removing the oxy- 
gen. 


MATERIALS AND METHODS 


The amount of oxygen in apple flesh was estimated by re 
moving the air from the tissues under vacuum and analyzing a 
sample for oxygen content. Air was removed and collected by 
the apparatus shown in Fig. 1. Peeled and cored apples were 
segmented longitudinally to give wedges approximately *% in. 
on the edge. Lots of 200 ml, measured by water displacement, 
were placed in flask A. By manipulation flask A, column B, 
and pipette D were completely filled witn deaerated water. 
Stopcock C was then closed and a vacuum drawn on column F. 
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Water from B was drawn into E, creating a vacuum in B. Air 
arising from the apple tissue collected in the top of column B. 
After closing stopeock F and opening C, the gas was drawn 
into pipette D by reduced pressure. The volume was noted. 
Carbon dioxide was removed by rinsing with a solution of 
potassium hydroxide, and the oxygen fraction was determined 
by absorption with alkaline pyrogallol solution. 

Preliminary trials showed little increase in gas volume after 
15 min of extraction. Therefore, an extraction time of 20 min 
was used throughout the test series. 

The fruit was selected at random from storage. Twenty-five 
separate extractions were made for each variety. The varieties 
used for gas volume determinations included Red Delicious and 
Golden Russet from 40°F storage, and Red Delicious, MeIntosh, 
and Cortland from 32°F storage. 

In the second phase of the experiment, apples of the varieties 
Cortland, Red Delicious, and McIntosh were canned by the fol- 
lowing procedure. Fruits from 32°F storage were peeled and 
cored on mechanical peelers, halved, and submerged in 1% 
sodium chloride brine for 5 min. The antioxidants, in quantity 
just sufficient to combine with the oxygen present in the apple 
tissue, were weighed into empty 20-o0z plain tin cans. The fruit 
halves were rinsed in eold water, packed in the cans, covered 
with 25% sucrose syrup at 200°F, and sealed immediately. The 
sealed containers were processed 10 min at 212°F and cooled 
in water. 

The treatments replicated six times were ascorbic acid, iso- 
asecorbie acid, sodium isoascorbate, glucose oxidase-catalase, 
and an untreated check. 

After 2 months, 2-ce samples of gas were drawn from the 
headspace of the ean with a modified Camden manometer 
(Kefford and Davis, 1954) and analyzed for oxygen content by 
the micromethod of Fry (1949). The contents of the eans were 
examined organoleptically, and samples of syrup and fruit were 
taken for aseorbie acid analysis. 
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Fig. 1. Apparatus for removing gases from apple tissue. 


The experiment was repeated with ascorbic acid at an in- 
ereased rate of 300 mg per pound of fruit and equivalent 
weights of isoascorbie acid and sodium isoascorbate. Glucose 
oxidase-eatalase was not included in this series. The canned 
fruit was stored 6 months at room temperature before examina 
tion. 


RESULTS AND DISCUSSION 
The volume of gas extracted varied from 20 to 30% 
of the tissue volume with different varieties (Table 1). 
This is in agreement with the 12-29% reported by 
Bitting (1937) and Magness (1920). There was no 
difference between the two Red Delicious lots stored 
at 32 and 40°F. 


Table 1. Pereent of total gas and oxygeu by volume in the 
flesh of apples stored at 32 and 40°F. 


Oxygen in 
Oxygen in gas tissue 


Variety (°F) Gas in tissue 


Golden Russet 21.421.384 
Red Delicious 
Red Delicious 32°) 22.3 + 1.58 
McIntost 2 + 1.08 


Cortland } = 2.89 


The percent of oxygen in the extracted gas was 
higher in some varieties than in others. The propor- 
tion of oxygen was greater in the Red Delicious stored 
at the lower temperature than at the higher. This 
is also in agreement with Magness (1920). 

From these data the percent oxygen in the apple 
tissue was caleulated. It was found to range from 
2.48% by volume in Golden Russet to 4.84% in 
Cortland. 

When chemically equivalent amounts of antioxi- 
dants were mixed with apple halves prior to retorting 
there was, in most cases, a reduction in the oxygen 
content of the headspace (Table 2). The chief excep- 
tions were samples treated with glucose oxidase- 
catalase, in which there was an increase in oxygen. 
Differenees between ascorbic acid, isoascorbie acid, 
and sodium isoascorbate, if present, were obscured 
by the variation within treatments. None of the 
treatments reduced the oxygen content below 5%. 
None of the treatments had any detectable residual 
ascorbic acid. 

Appearance of the fruit canned without treatment 
or with glucose oxidase—catalase was completely un- 
satisfactory because of excessive browning. Sodium 
isoascorbate and isoascorbie acid both gave some pro- 
tection in that discoloration was confined to the core 
area. In Red Delicious this discoloration was an 
unsightly brown, whereas in MelIntosh it was an 
unattractive pink that gradually spread to the sur- 


Table 2. Oxygen in headspace of canned apples treated 
stoichiometrically with antioxidants. 


Oxygen content (vol. percent) 


Iso Sodium Glucose 
Ascorbic ascorbic iso oxidase- No treat- 
Variety acid acid ascorbate catalase ment 


Red Delicious 7.3 12.9 10.9 
McIntosh 5.6 3 5 17.8 11.5 
Cortland 5.2 0.2 11 18.7 11.7 


_ Difference required for significance (p = .05), 4.3 (Snedecor, 1957). 
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rounding cortex after the cans were opened. In 
Cortland the discoloration was confined to a very 
slight browning of the core area. 

Fruit packed with ascorbic acid showed less dis- 
coloration than fruit receiving other treatments. Dis- 
coloration in MeIntosh was confined to the core area. 
Cortland was an over-all light, slightly golden color, 
with practically no discoloration. 

Flavor was flat and insipid in the sodium isoaseor- 
bate and isoascorbie acid packs, and unpleasantly 
‘‘off’’ in the glucose oxidase—catalase and untreated 
check. The ascorbie acid packs were all of acceptable 
flavor, Cortland having an excellent apple flavor 
characteristic of the variety. 

Apple halves canned with increased rates of anti- 
oxidant (equivalent to ascorbic acid at 300 mg per 
pound) showed no discoloration and were of excel- 
lent flavor. The gray-green color natural to Red 
Delicious flesh was not acceptable to a taste panel, 
but the bright appearance of Cortland was very at- 
tractive. MeIntosh halves were of good appearance 
and flavor but were undesirably soft. 

In the cans of treated fruit stored at room tempera- 
ture for six months there was no noticeable change in 
appearance and there was no detectable corrosion 
of the containers. Fruit of the untreated checks be- 


Table 3. Headspace oxygen and aseorbie acid content of 
apples canned with antioxidants at a rate equivalent to 300 mg 


asecorbie aeid per pound. 


Cortland McIntosh Delicious 


Oxygen Ascor Oxygen Ascor Oxygen Ascor- 
in head bic in head bic in head- i 
space acid 
(vol me 
Antioxidant %) 100 g) 


Ascorbic acid 
Isxoascorbic acid 
Sodium 
isoascorbate 
Check (no 
treatment ) 
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came dark brown, and the cans showed considerable 

etching of the sides and end. Fruit treated with as- 

corbie acid at 300 mg per pound had a residual 

ascorbic acid content of 18-24 mg/100 ¢ (Table 3). 

Headspace oxygen was reduced to 0.3-0.6%. Iso- 

ascorbie acid and sodium isoascorbate were less 

effective. 
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*|MITATION PINEAPPLE FLAVOR F-1213! 


We suggest, in all due modesty, that you will be surprised 
at the fidelity with which fresh natural pineapple matches 
the flavor of this new Givaudan creation. 

We feel justified in making this turnabout comparison 
because the flavor of Imitation Pineapple Flavor F-1213 
and that of the fresh fruit are virtually identical. 

There are many pineapple flavors that resemble the 
canned type, but this new Givaudan product has the true 
ga freshness and bouquet of the natural pineapple 
itself. 

Imitation Pineapple Flavor F-1213 is the result of long 
and persevering efforts on the part of our flavor chemists— 
a creation which we are proud to add to our widely known 
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line. Its concentration and stabilicry make it ideal for those 
products in which a fresh pineapple flavor is desired at a 
minimum cost. Its powdered counterpart, Permaseal® Imita- 
tion Pineaple Flavor F-2749, is also a faithful reproduction 
of the fresh fruit flavor May we send you samples and 
further information? 


321 West 44th Street, New York 36, N. Y. 
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mellorine, 507 

milk, 63, 223 

new strawberry varieties, 152 

orange juice, 302 

salad dressings, 256 

tomato paste, 220 

tuna, 253 
concentrated tomato products, 543 
eoncentration of grape juice, 309 
conduction-heated canned foods, 248, 407 
container, free-piston pressure, 499 
containers, (10) 7 
cooking effect on poultry meat, 292 
cooling of canned foods, 543 
cooling rates 

inereased through thermal radiation, 4 

in non-reflective containers, 4 

in reflective containers, 4 
corn 

eanned, 338 

dehydrated, 163 

frozen, destruction of ascorbic acid in, 

50 

Golden Cross Bantam, 163 
niacin availability of, 450 
processing effects of, 450 
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whole-kernel, 332, 518 
corrosion, 543, 548 
cottonseed oil, 236, 503 


cucumbers, 172, 351 

curing salts, 318 

custard powder, drum-dried, 204 
p-cymene, 379 


D 


darkening preventive in potatoes, 410 
deaeration of tomato juice, 156 
deeay control in fruits by radiation, 94 
degradation products, 543 
dehydrated 
eorn, 163 
foods, 99, 536 
grape juice, 309 
lemonade, 47 
dehydration 
flake, (6) 4 
potatoes, flaked, 279 
precooked beans, (9) 13 
walnuts, 116 
dehydroacetic acid treatment of squash, 
322 
dehydrofrozen apples, 32 
denaturation of whey proteins, 480 
density values in citrus oils, 388 
deterioration of 
citrus oil, 379 
fat, (7) 33 
orange juice, 302 
di-acetyl butters, 137 
diets, repetitive, 173 
diformate ice, 361 
discoloration in 
asparagus, 212 
potatoes, 410 
sweet potato puree, 299 
distillation of grape juice, 309 
disulfonie acid dye, 63 
divinity eandy, 141 
drum-dried products, deoxygenation of, 
99 
dry cereal products, 236 
drying 
belt-trough, 116 
drum, 99 
foam, 99 
foam-mat, 37 
procedures in apples, 32 
spray, 99 
walnuts, in-shell, 116 
dye binding 
method of, protein content of milk, 
63, 223 


with Buffalo Black, 63, 223 


E 
economic-engineering, (6) 
effects of roasting beef, 133 
egg white foams, 141 
egg-yolk in salad dressings, 
electrophoretic patterns of whey, 480 
emulsifying fat, 468 
emulsions, 256, 394, 468 
enterococci in frozen sea foods, 429 
enterococci organisms in poultry, 286 


256 


enzyme inactivation in peas, 314 

enzymes, 41, 302, 400, 482, 531, 543 

equilibrium relative humidity in dehy- 
drated foods, 536 

Escherichia coli, 429 

evaporated milk, 513 


F 
fat deterioration, (7) 33 
distribution in meat, 87 
emulsification, 87 
thickness ‘on hog carcasses, 57 
fats, 243 
fermentation of 
eucumbers, 351 
maple sap, 473 
fermented products from soybean protein, 
(5) 4 
firmness of 
brined cherries, 335 
canned cauliflower, 160 
canned pimientos, 67 
ice cream, 105 
pastry, 273 
sphagetti, 118 
Fiseus carica, 482 
fish, 228, 243, 429 
acetoin formation during storage of, 
10 
bottom-fish, 10 
cod, 10, 434 
crabmeat, 145 


crawfish, 361 


haddock, 434 
herring, 55 
oil, 503 
preservation of, 145 
rockfish, 19, 145, 191 
salmon, 145, 191 
shrimp, 145, 191, 455, 458 
spoilage in ice storage, 10 
storage changes, 55, 347 
tuna, 145, 191, 253 
flat-sour spoilage in tomatoes, 107 
Flavobacteria sensitivity to radiation, 145 
Flavobacterium, 473 
flavor of 
beef, 488 
buddy sap, 438 
canned foods, 367 
eanned fruit, 518 
eanned soups, 513 
cheese, 486 
evaporated milk, 513 
flaked potatoes, 279 
frozen fruits, 207 
frozen vegetables, 263 
maple sirup, 473 
314 
york, 371 


T 
squash, 322 
tomato juice, 513 
vegetables, 341 
flour, irradiated, 386 
foam-dried products, deoxygenation of, 
foam-mat drying of juice powders, 37 
food 
efficiency of plant operation, (6) 13, 
(6 18 
examination techniques, (2) 4 
microbial standards, (2) 4 
selection convenience factors, (1) 10 
thermal properties, 228 
formol-titration method of protein con 
tent of milk, 223 
frankfurters, frozen, 503 
freeze-dried foods, 536 
freeze-drying of chicken, (7) 18 


freezer burn, 122, 129 
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freezing 
strawberries, 152 
vegetables, 329, 332 
freshness of 
fish, 191 
pastry, 273 
‘frozen foods, 50, 55, 207, 263, 341, 347, 
$55, 458, 503, 513 
defrost temperatures of, 419 
fruit, 32, 75, 94, 165, 207, 283, 335, 357, 
367, 419, 429, 440, 492, 521, 548 
drinks, 367 
juice powders, foam-mat drying of, 37 
pie fillings, 36 
fumigation of fueds, 295 


G 
Gardner reflectance meter, 492 
gelatin 
formation in canned products, 232 
gels, 243 
gelation in 
canned peas and beans, 41 
riee, 475 
gentisie acid evaluation, 503 
germicidal ice, 361 
glazes on fish, 347 
gliadin, wheat, 141 


grape 
Coneord, 309 
juice, dehydrated, 309 
Tokay, decay control, 94 
grapefruit juice, concentrated, 180, 388 


green beans, cut, 329, 341 

destruction of aseorbie acid in, 50 

French-style, 329 

frozen, 50, 434 

H 

hams, dry-cured, 267 
harvest of 

lima beans, 225 

onions, 178 

potatoes, 218 
headspace gases in canned foods, 29, 548 
headspace gases in processed foods, 52, 

531 

heat effect on spoilage bacteria, 338 
heat-processing of canned foods, (4) 5 
heat treatment of product particles, 400 
heterofermented cucumbers, 351 
Hunter color difference meter, 283, 299 
hydraulic pressure method, 392 
hydrometer values in citrus oils, 388 


I 

ice, 243 
ice cream 

emulsions, 304 

influence of sugar in, 105 

physical properties, 105 
ice preservation, 361 
ice storage of fish, 19 
in-package deoxygenation, 99 
irradiated 

beef, 168, 411, 488 

meat, 354 

milk products, 239 

onions, 178 

potatoes, 218 

poultry meat, 292 

tomato paste, 220 

wheat, 386 

J 

Juglans regia, 112, 116 
juice, 156, 302, 309, 388, 513 
juice, canned, 107 
juices, concentrated, 180 
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K 
Kjeldahl method of protein content in 
milk, 63, 223 
Kramer shear-press, in forecasting har- 


vest dates, 22 


L 
Lactobacillus plantarum, 351 
Lactobacillus sp, 199 
lag factors in canned foods, 407 
lard, 503 
leanness of pork, 8 
legumes, 41, (9) 13, 225 
lemon oil, 379, 381 
lemonade, dehydrated, moisture forma 
tion, 47 
light transmittance technique for peaches, 
75 
lima beans, (9) 13 
destruction of aseorbie acid in, 50 
Fordhook, 225, 341 
frozen, 50 
d-limonene, 381 
lipid oxidation in beef, 168, 445 
lipids in tuna, 253 
liver, freezer-burn study of, 122, 12% 
longissimus dorsi musele, 57 
Lumetron colorimeter, 283 
lutein, 163 


M 
macaroni products, 118 
macrophotographic technique, 540 
Maillard-type browning reaction, 
mango, strained pulp, 204 
maple sirup, 374, 438, 473 
maple sap conversion into, 438 
mold and yeast prevention, 1 
maturation stages of peaches, 75 
maturometer 
instrumental test of, 415 
redesign of, 415 
meat, 199, 228, 243, 465 
distribution of marbling in, 540 
emulsions, 468 
ground, 392 
irradiated, 354 
marbling of, 540 
preservation of, 13 
purchase of pork chops, 22 
metallic flavor, 507 
methyl anthranilate recovery essence in 
grape juice, 309 
methyl bromide as serial fumigation, 295 
methyl esters of fatty acids, 270 
microbial analysis of frozen shrimp, 455, 
458 
microbial growth in meat, 13 
microbial standards for foods, (2) 4 
microbiological growth in squash, 322 
micrococei sensitivity to radiation, 145 
microorganisms, 400, 429 
in vegetables, 329, 332 
milk 
cheese reconstituted, 486 
clotting enzyme, 482 
evaporated, 513 
pasteurization of, 63 
phosphatase activity of, 6 
products, irradiated, 239 
protein content of, 63, 223 
refrigerated storage of, 63 
moisture content of 
dehydrated foods, 536 
lemonade, 47 
pork, 8 
raisins, 276¢ 


walnuts, 112, 116 
mold, 425 
mold in 
maple sirup, 1 
raisins, 276 
strawberries, {4 
tomatoes, 107 
monosodium glutamate in canned 
mientos, 67 
mullet, cooked, 318 
Munsell system, 299 
musele lipids of mullet, 318 
muscle structure, 232 
mushrooms, canned, 338 


N 


navy beans, (9) 13 
ninhydrin reduction in meat, 465 
nonvolatile eneapulated substances, 448 


0 


off-color in tuna, 253 
off-flavor, 438, 507 
oil separation in salad dressings, 256 
oils, 503 
oleoresins, 448 
onions, irradiated, 178 

Southport, 178 

White Globe, 178 
optical rotation of lemon oils, 381 
orange beverages, carbonated, 404 
orange juice, 302 

concentrated, 180, 388 
orange _oil, 379 
organoleptic analysis of meat products, 

199 
oxidative flavor defects, 507 
oxidative mechanism in orange 
deterioration, 302 

oxidative rancidity in foods, (4) 
oxidative rancidity in mullet, 318 
oxygen-seavenging packet, 99 


P 


packaged foods, 295 
packaging of foods, 499 
packing practices, 543 
paprika, 448 
pastry, Danish, 274 
peaches 

eanned, 492 

Clingstone, 492 

Elberta, 75 

fresh, 492 
peanut oil, 256 
peas, 332 

canned, 241 

frozen, 50 

processed, 314 
pectin of canned cauliflower, 160 
penetrometer measurement of firmness 

in ice cream, 105 

Penicillium expansum, 94 
pH activity of chicken muscle, 186 
pH of 

beef, 197, 210 

cucumbers, 351 

frozen foods, 434 

meat, 79, 87, 90 

muscle, 232 

raw pimientos, 67 

tomato juice, 107 

tomato paste, 220 

tomatoes, 16 

tuna, 253 

vegetables, 263, 434 
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Breaks up starch chains into more useful segments 


Rohm & Haas offers a variety of RHOZYME® dia- 
static enzymes which can give you the saccharifying 
or liquefying action you need in processing starches. 


Certain grades of RHOZYME convert starch chains 
to simple sugars—for applications requiring either 
sweetening or the presence of fermentable or re- 
ducing sugars. Other grades break up starch mostly 
into dextrins with minimal increase in reducing 
groups, to provide controlled degrees of liquefac- 
tion. Rigid starch gels can be given viscosity levels 
ranging from thick slurries to free-flowing liquids. 


Applications of RHOZYME diastatic enzymes in- 
clude: breadmaking; pharmaceutical uses; proc- 
essing of chocolate sirups, pre-cooked cereals; 
production of acid-enzyme converted sirups, high 


maltose sirups, high glucose sirups; liquefaction 
and saccharification of grain, corn, or potato 
starch for the distillation industry; starch modi- 
fication for paper coatings, laundry starches, ad- 
hesives, textiles; recovery of sugar from candy 
scrap; starch waste disposal. 


Write Dept. SP-23 for 
technica! literature and 
samples of RHOZYME enzymes. 


ROH 
HAAS 


PHILADELPHIA S, PA. 


RHOZYME 
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= 
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| 


YOUR PRODUCT WILL HAVE 
THE TASTE OF FRESH CHERRIES: 
"WHEN YOU USE A 

IGHERRY FLAVOR BY 


RITTER 


uftitter’s Cherry Flavors (black and red) come in é 
three deficious forms: True-Fruit Cherry WONEX 
‘AWith or without pit flavor), Cherry ESSENCE, 
nd NEOROME Imitation Cherry. Any of the thred 

help make your product the most delicious 

the, market: Flavors also made te your 
Sours te Sweet Bings: Write for 


;RITTER & co." 


RITTER INTERNATIONAL 


4001 Goodwin Avenue 
fos Angeles 39, Californie 
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pheophorbide formation in cueumbers, 
172 
phosphatase activity in milk, 6 
phosphate influence on fat distribution 
in meat, 87 
picric acid turbidity of meat, 465 
pie meringues, 141 
pies, frozen fruit, 419 
meat, 419 
pimientos, canned, 67 
8-pinene, 381 
pinto beans, canned, 41 
plate heat exchangers, 400 
plums, canned 
color acceptability of, 283 
polyunsaturated fatty acids, 445 
pork 
cooked, 371 
irradiated, 354 
marbling in, 57 
moisture content of, 8 
price vs. marbling in chops, 22 
quality faetors in chops, 57 
quantitative determination of leanness, 
soap formation in sausage, 87 
taste reaction to marbled chops, 22 
water-binding capacity, 79, 87, 90 
post-mortem 
acidity, 232 
temperature, 232 
potatoes, 364 
dehydrated, (6) 4 
flaked, 279 
Idaho Russet Burbank, 218 
instant mashed, oxygen in, 52 
irradiated, 218 
Maine Katahdin, 364 
oil-blanched Freneh-fried, 410 
poultry, (7) 18, 243, 286, 361 
irradiated, 292 
preparation of 
drum-dried custard powder, 204 
locked-in citrus oils, 188 
strained mango pulp, 204 
vegetables, 329, 332 
processing conditions for canned le 
gumes, 41 
processing of 
bananas, 440 
canned vegetables, 518 
chicken, (7) 18 
coffee, 306 
eorn, 450 
production of raisins, 276 
proteases of chicken muscle, 186 
protein content of milk, 63, 223 
Pseudomonas geniculata, 438, 4 
Pseudomonas sensitivity to radiation, 145 
puncture meter to measure firmness of 
brined cherries, 335 


pyenometer values in citrus oils, 388 


Q 

quality deterioration of lemonade, 47 
quality of 

apricots, 165 

beef, 210 

canned fruit, 367 

canned vegetables, 367 
cheese, 486 
fish, 191 
frozen foods, 419 
frozen fruits, 207 
frozen vegetables, 341 
fruit preserves, 207 
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macaroni products, 118 
meat, 199 
tomato paste, 220 


R 
radiation, decay control in fruits, 94 
radiation, preservation of 
fish, 145 
fresh beef, 13 
raisins, rehydrated, 276 
stabilized, 236 
untreated, 236 
rancidity in 
cooked mullet, 318 
fish, 55 
foods, (4) 10 
hams, 267 
walnuts, 116 
raspberries, 531 
frozen, 207 
reflection meter, 283 
refractometer values of juices, 180, 388 
refractometric tests on tomato produets, 
327 
refrigerated storage, acetoin formation 
in fish, 10 
refrigerated storage of fish, 10 
rennet, 482, 486 
rfsazurin reduction of meat, 465 
rheological methods, 394 
Rhizopus rot in strawberries, 94 
rice 
California medium-grain, 475 
dried, 475 
flour, 256 
ripeness level of apricots, 165 
ripening of the banana, 440 
roast beef, effect of storage, 133 
rutin discoloration, 212 


S 
sabinene, 381 
safflower oil, 256 
salad dressing, nitrogen-packed, oxygen 

in, 52 

salad dressings, 256 
salad oil, nitrogen-packed oxygen in, 52 
Salmonella-Shigella-typhoid groups, 455 
Salmonella typhimurium, 429 
sampling method for foods, (2) 4 
sanitary equipment, 329, é 


seald damage of cherries, 
Sebastodes alutus, 19 
Sebastodes melanops, 19 
Sebastodes pinniger, 19 
seminola, 118 
shelf life of 

meat, 465 

squash, 322 
shellfish, preservation of, 145 
shrimp, frozen, 455, 458 
shrinkage of hams, 267 
sirup, 25, 374, 473 
siruping of raisins, 276 
smoking effect on hams, 267 
sodium content of tomatoes, 16 
sodium gentisate evaluation, 503 
soups 

eanned, 513 

frozen, 419 
soybean, defatted meal, (5) 4 
soybean protein, food uses of, (5) 4, (5) 

12 

soy flour, (5) 4 

in macaroni products, 118 
spaghetti, 118 


specifie gravity of potatoes, 364 


specific heat of foods, 228 
spectrophotometrie evaluation of antho- 
cyanin pigment, 52 
spinach, leaf, frozen, 341 
spoilage of 
beef, 210 
eanned corn, 338 
canned foods, 248 
canned mushrooms, 338 
fish, 19, 145 
foods, (4) 10 
meat, 465 
spray-dried products, 448 
deoxygenation of, 99 
squash 
Blue Hubbard, 322 
Butternut, 322 
eubed, 322 
prepeeled, 322 
Sugar Hubbard, 322 
stability of 
carotenoids of dehydrated eorn, 163 
chlorophyll in vegetables, 263 
frozen fruits, 207 
irradiated meats, 354 
new strawberry varieties, 152 
oils, 503 
processed peas, 314 
salad dressings, 256 
wheat gliadin foams, 141 
stabilizers in ice cream, 105 
Staphylococeus, 455, 458 
Staphylococeus aureus, 429 
starch paste, 256 
starter distillate butters, 137 
statistical test for foods, (2) 4 
sterilization of milk, 239 
sterilization of packaged foods, 499 
sterilized foods, 518 
low temperature handling of, 513 
sterilizing agents used in cleaning, (11) 
99 
storage of 
animal tissue, 122, 129 
apples, 94 
bananas, 440 
beef, 168, 488 
butter, 137 
canned corn, 338 
canned fruit, 367 
canned mushrooms, 338 
canned vegetables, 367, 518 
custard powder, 204 
dehydrated corn, 163 
dehydrated lemonade, 47 
fish, 10, 19, 191 
flaked potatoes, 279 
foods, 513, 536 
frozen fish, 55, 347 
frozen foods, 434 
frozen sea foods, 429 
grapes, 
hams, 267 
ice cream, 105, 507 
irradiated meats, 354 
mango pulp, 204 
meat, 13, 122, 129, 199 
milk, 239 
oils, 503 
onions, 178 
pastry, 273 
peas, 314 
poultry, 286 
potatoes, 218, 364 
raisins, 236, 276 


salad dressings, 256 
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squash, 322 

strawberries, 94 
strawberries 

deeay control, 94 

frozen, 207 

new varieties, evaluation of, 152 
Streptococcus bovis, 429 
Streptococcus faecalis, 286 
Streptococcus faecium, 286 
Streptococcus pyogenes, 429 
sugars 

as flavor-locking agents, 188 

in citrus oils, 188 
sweet potato puree, 299 
syrups (see sirups) 


T 

tenderness of 

beef, 197 

hams, 267 

meat, 186 

pork, 57, 371 

poultry meat, 292 
+-terpinene, 379 
texture of canned cauliflower, 160 
texture of vegetables, 341 
thermal conductivity of fats, 243 
thermal conduetivity of gelatin gels, 243 
thermal conductivity of ice, 243 
thermal conductivity of meats, 243 
thermal properties of foods, 228 
therms! radiation to inerease cooling 

raies, 4 

thermophilic spoilage, 248 
thickening agents in salad dressing, 256 
a-thujene, 381 
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tomato juice, 156, 513 
Bacillus coagulans in, 107 
tomato paste, 543 
irradiated, 220 
tomato products, 327 
concentrated, 543 
tomato serum concentrate, gas forma- 
tion in, 52 
tomatoes, 
fresh, 107 
frozen, 434 
pH variation in, 16, 107 
sodium content of, 16 
toughness of 
poultry musele, 292 
raisins, 236 
toxicity of sulfur dioxide, (9) 
tuna, green, 253 
turmeric, 448 
tylosin effect on spoilage bacteria, 


U 


ultramicrodetermination of mereury, 357 


v 

vacuum drying of citrus juices, 388 

vacuum packing of meat, 199 

vapor-pressure measurement of dehy- 
drated foods, 536 

variety processing methods of coffee, 306 

vegetable juice powders, foam-mat dry- 
ing of, 37 

vegetable oils, 236 

vegetables, 16, 107, 160, 163, 212, 218, 
241, 263, 279, 314, 322, 327, 329, 
332, 338, 341, 364, 367, 450, 518 


vegetables, frozen, 434 
freezing and thawing effect on, 50 
vitamin stability of flaked potatoes, 279 
volatile compounds in raspberries, 531 
volatile constituents of the banana, 440 
volatile reducing substances in apricots, 
165 


Ww 
walnuts, English, 112, 116 
water absorption of fresh pork, 
influence of 
polyphosphate, 79, 90 
pyrophosphate, 7: 
sodium chloride, 79, 87, 90 
water-binding properties, 232 
water cooling of canned foods, 248 
water-holding eapacity of ground meat, 
392 
water separation in salad dressings, 256 
wheat gliadin foams 
deamidized, 141 
hydrolyzed, 141 
wheat, irradiated, 386 
whey fraction in soybean protein, (5) 12 
whey proteins, 480 


Y 
yeast, 423 
yeast-raised rolls, 273 


yeasts in maple sirup, 1 


Z 
Zea mays, 450 
zeaxanthin, 163 


556 
‘ 
2 
4 
I, 
th 
le 
; 


FOOD TECHNOLOGY 


An Official Publication of 
The Institute of Food Technologists 


The Professional Society of Food Technologists 


GeorGeE Stewart, Executive Editor 


Editor Emeritus Assistant Editor International Editor 
C. Our BALL KELVIN DEMING BoRGSTROM 


Board of Editors P. Bouton 
Ben F. BucHANAN 
Ricnarp H. Forsyrue 
J. M. JAcKSON 
Rei T. MILNER 
A. I. Morgan, Ir. 
James W. PENCE 
W. M. Ursain 


MayNarp A. JOSLYN 


VOLUME 15 
JANUARY-DECEMBER, 1961 


THE GARRARD PRESS 


Champaign, Illinois 


e 
~ 
qi 
i 
q 
| 
4 
rl 
od 


Institute of Food Technologists 


The Institute of Food Technologists, the professional society 
of Food Technologists, numbers among its active members lead- 
ing scientists, technologists and engineers in the field of Food 
Technology. 

The Institute invites your professional association with this 
select group of scientific and technological workers. Only those 
who are qualified by education, special training, or experience 
are extended this invitation. 

Food Technology may be defined as the application of science 
and engineering to the production, processing, packaging, dis- 
tribution, preparation and utilization of foods. Scientists, tech- 
nologists and engineers engaged in Food Technology, execu- 
tives, officials and supervisors under whose jurisdiction Food 
Technology operations are conducted, research investigators, 
teachers, and others working in the field of Food Technology, 
will find membership in the Institute worth many times its 
modest cost. 

If you can meet the qualifications for membership, you 
owe it to yourself and to your business or profession to become 
@ member 


OBJECTIVES 


The Institute is a non-profit, professional, educational as- 
sociation to promote the application of science and engineering 
to the production, processing, packaging, distribution, prepara- 
tion, and utilization of foods; it stimulates investigations into 
technological problems arising therein, it provides a medium for 
presenting and discussing the results of such investigations ; it 
stimulates and provides means for the free interchange of tech- 
nological information and ideas among food technologists ; it 
promotes recognition of the role of food technologists in the 
technical direction of operations in these fields; all of these ac- 
tivities have the ultimate objective of providing better and 
adequate foods for mankind. 


ORGANIZATION AND PROGRESS 


Organized July 1, 1939, at Cambridge, Mass., with a mem- 
bership of less than ‘100, the Institute has grown to more than 
6,400 (1961). It is world-wide in scope, with members in North, 
Central, and South Americas, the Scandinavian countries, Eng- 
land, Holland, Germany, France, India, Australia, New Zealand, 
and Japan. 


MEMBERSHIPS 


Professional Members. Any person who is ethically quali- 
fied, and who has had training and experience in food technology, 
or any person who in the opinion of the Council is recognized 
as distinguished in the contributing sciences as they apply to 
foods, shall be eligible to be a Professional Member of the 
Institute. The minimum training which shall qualify a candi- 
date for eligibility for Professional Member is, in general, 
graduation from a college, university, or similar institution in 
which he has majored in one or more of the sciences or branches 
of engineering associated with food technology. The minimum 
experience shall be three years experience in food technology. 
The Counci! may, at its discretion, waive any or all of the fore- 
going requirements in the case of a person who, thru long ex- 
perience has distinguished himself in the field of food technology. 

Members. Any ethically qualified person, active in special 
or limited aspects of food technology, who is an administrator, 
director or executive under whose jurisdiction operations in 
food technology are conducted; or who is engaged in the dis- 
semination of knowledge of food technology; or one whose 
work requires a general knowledge of the broad principles of 
food technology as it applies to the products, processes or equip- 
ment with which he or she is concerned; or one scientifically 
trained in and who has entered a career in food technology; 
shall be eligible to become a Member. 

Student Members. Any ethically qualified person who has 
never been a Professional Member or Member of the Institute, 
who is registered as a student in an educational institution with 
at least Junior (third year) standing, who is a candidate for a 
Bachelor’s or higher degree in one or more of the sciences or 
branches of engineering associated with food technology, shall 
be eligible for membership as a Student Member. This classi- 
fication shall be his status only until the end of the calendar 
year in which he completes his schooling. When graduated and 
otherwise qualified as defined in the section on “Members,” a 
— Member may, upon application, be elected to Mem- 

rship. 


DUES 


Professional Members and Members—$10.00 a year; Stu- 
dents—$2.50 a year. Subscription to Foop TecHNotocy in- 
cluded. 


PUBLICATIONS 


The Institute publishes two journals, Foop TecHNoLocy and 
the JouRNAL oF koop Science. The first, published monthly, is 
devoted primarily to subjects of direct interest to membership, 
including research papers on food technology and engineering. 
The JouRNAL oF Foop Science, published bi-monthly, is devoted 
exclusively to papers reporting basic research in food chemistry, 
biochemistry, biophysics, and microbiology, as well as nutrition, 
sensory ev aluation and consumer acceptance. 


REGIONAL SECTIONS 


Where sufficient members (25 or more) live within com- 
muting distance of a given point, a Regional Section may be 
established. Such Sections are able to hold meetings at more 
frequent intervals than the National group, thus affording the 
food technologists regular opportunities for an exchange of 
views and ideas with others in the area. There are presently 
35 Regional Sections. 


ANNUAL MEETINGS 


Each year one of the regional sections acts as host to the 
Institute at an Annual Meeting. The program of this annual 
conference is designed to acquaint members with various phases 
of food production, processing and distribution, and to keep 
them abreast of current trends and technological developments. 
The speakers invited are those whose subjects will build a well- 
rounded program, of interest to the greatest number. Annual 
conferences are highlighted by exhibits of new equipment, 
processes and special ingredients. 


AWARDS 

The society administers the following awards: 

NICHOLAS APPERT AWARD (Medal and $1,000). Each 
year the Institute makes this award to a person whose contri- 
butions to the food industry make him distinguished and out- 
standing in the opinion of the national jury. 

BABCOCK-HART AWARD ($1,000). The purpose of this 
award, made by the Nutrition Foundation, is to encourage con- 
tributions to Food Technology which will have an influence on 
the nutritional well-being of the general population. 

FLORASYNTH FELLOWSHIP AWARD. $1,000 granted an- 
nually to a young man or woman under 35 years of age, engaged 
in senior undergraduate or graduate work, as a candidate for 
an advanced degree, in recognized educational institutions in the 
United States or Canada, which is conducting fundamental in- 
vestigations for the advancement of Food Technology. 


GENERAL FOODS FELLOWSHIP AWARDS. Three Fellow- 
ships will be granted annually—no more than two to the same 
educational institution for the same calendar year, but will be 
renewable upon application to and approval by the Awards Com- 
mittee of the Institute for a maximum of three years, in order 
to provide for continuity of studies leading to a doctorate degree. 
if the candidate so plans. However, candidates who plan only 
a year of research after obtaining the Bachelor Degree, or who 
plan to read for a Master’s Degree, will not be excluded from 
these fellowship grants. Each Fellowship is worth approxi- 
mately $4,000. 

GERBER’S INSTITUTE OF FOOD TECHNOLOGISTS UN- 
DERGRADUATE AWARDS. Six undergraduate Scholarships at 
$1,000 each, per year, intended to cover the last two school years 
leading to a Bachelor’s degree in Food Technology, Food Engi- 
neering, or Food Science. 

THE SAMUEL CATE PRESCOTT FELLOWSHIP. An en- 
grossed plaque and $1,000 granted annually to an outstanding 
young man or woman for graduate studies in the general field 
of food science and food technology, at a recognized educational 
or research institution in the United States or Canada. The 
award is for one year and is not renewable. 

DODGE AND OLCOTT SCHOLARSHIP. One renewable 
Undergraduate Scholarship each year at $1,000 and an en- 
grossed plaque. To encourage Junior or Senior students in 
recognized institutions of the U.S.A. or Canada to take under- 
graduate work leading to a Bachelor’s Degree in Food Tech- 
nology, Food Engineering, or Food Science. 

ALEXANDER E. KATZ MEMORIAL SCHOLARSHIP. $1,000 
annually and an engrossed plaque to a deserving and outstand- 
ing undergraduate. Designed to encourage these students to 
take courses leading to a Bachelor’s Degree in Food Technology, 
Food Engineering or Food Science. 

IFT SCHOLARSHIPS 

The Institute also provides ten $300 scholarships to de- 
serving college freshmen interested in the field of food 
technology. 
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0A nnouncement 


Thirteen Valuable Persons Wanted 
to Share $22,000 in Awards 


HIRTEEN is a lucky number in the Food Tech- 
nology field. That is the number of persons in 
the United States and Canada to be selected for the 
$22,000 worth of scholarships administered by IFT, 
which become effective during the 1962-63 school 
year. 
The fellowships, scholarships, and awards are in- 
tended to encourage: 
-eraduate work in the field of food science and 
food technology 
—undergraduate work leading to a Bachelor's De- 


gree in Food Technology, Food Engineering, or 


Food Science. 


GRADUATE LEVEL—FELLOWSHIPS 


e Florasynth Fellowship: Sponsored by Florasynth 
Laboratories, Inc. The candidate must be under 35 
years of age, a citizen of the U.S. or Canada, and 
must have a better-than-average scholastie record and/ 
or a B.Se. or equivalent, preferably with honor. The 
candidate must also have a demonstrated scientific or 
engineering aptitude together with an above-average 
interest in research. The awardee will receive $1,000 
and an engrossed plaque. Nomination(s) for the fel- 
lowship shall be made only by the head of the depart- 
ment who supervises the work of the candidate(s), 
and should be made only on the official IFT Nomina- 
tion Form. 

Application for the following fellowships must be 
made by the candidate personally on the prescribed 
application form : 

e General Foods Fellowships: Twelve thousand 
dollars is donated annually by the General Foods 
Fund, Ine., in the form of three General Foods Fellow- 
ships at $4,000 each, with an engrossed plaque to each 
awardee. Canadian or U.S. citizenship requirements 
apply. Applicants must be either on a senior under- 
graduate or graduate level in recognized educational 
or research institutions in these two countries. They 
should intend to pursue graduate work in basic or 
applied chemistry, ;chemical engineering or related 
seiences. This work may involve new physical or 
other procedures, aimed at extending or improving 
knowledge in some phase of food conservation, food 
production or food processing (rather than being 
primarily for research in the fields of nutrition, bae- 
teriology or analytical chemistry). The applicant shall 
have an approved plan of research by the graduate 
school of the institution in which he proposes to hold 
the fellowship. Each application shall be accompanied 
by a letter from the head of the department where 


the applicant proposes to do his work. It must aecept 
for the school responsibility connected with the fel- 
lowship, and state that the applicant is acceptable to 
the department. The award is renewable upon ap- 
plication and approval for a maximum of three years. 

e Samuel Cate Prescott Fellowship: An award of 
$1,000 and an engrossed plaque, of which the IFT 
is the donor. The purpose is to encourage graduate 
work in the field of food science and food technology. 
There are no nationality requirements for eligibility, 
but the student must be presently at a recognized 
educational or research institution in the U.S. or Can- 
ada, engaged in senior undergraduate or first year 
graduate work. The award shall be for one year only 
and is not renewable. 


UNDERGRADUATE SCHOLARSHIPS 
AND AWARDS 
Eight thousand dollars worth of undergraduate 
awards and seholarships valued at one thousand dol- 
lars each will be made this year: 
e Gerber’s Institute of Food Technologists Undergraduate 
Awards: Six awards, $1,000 each, with an engrossed 
plaque; donated by The Gerber Baby Food Fund, Ine. 


e The Dodge and Olcott Scholarship: One $1,000 scholarship 
and engrossed plaque; donated by Dodge and Olcott Ine. 


e@ The Alexander E. Katz Memorial Scholarship: One $1,009 
scholarship and engrossed plaque; donated by F. Ritter 

& Company 
Qualifications and aims of the above awards are 
similar. They are,intended to cover the last two 
school years leading to a Bachelor’s Degree in Food 
Technology, Food Engineering, or Food Seience. The 
awards shall be made to deserving and outstanding 
U.S. or Canadian citizens of at least second year stand- 
ing in recognized educational institutions in these two 
countries. The awards will be continued for the sec- 
ond year only upon satisfactory performance by the 
student. 
The curriculum of the department wherein the 
award is to be held must be approved by the donors. 
For an applicant to qualify, he or she must have 
satisfactorily completed, prior to the effective date 
of the award, two full years of college work that will 
adequately prepare a student to complete the Junior 
and Senior years of a Food Technology course that is 
the equivalent of the model curriculum approved by 
the Institute of Food Technologists (see Foop Trecu- 
NOLOGY, Vol. 12, No. 9, 1958). Candidates will be 
judged on over-all ability including scholarship, per- 
sonality, extracurricular activities, social adjustment, 
and character. 


DEADLINE for receipt of applications and nominations for all awards, and the 
accompanying photographs and letters of recommendation, is March 1, 1962. 
They must be received by IFT by that date. Submit all requests for application 
ind nomination forms, questions and correspondence, and the completed applica 
tions to: Exeeutive Secretary, Institute of Food Technologists, 176 West Adams 
Street, Chieago 3, Illinois. ‘ 
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don’t want 
Citric Acid 


“One-supplier” dependence... 
matter how good that supplier... 
is clearly a dangerous practice — 
says Howard F. Roderick, Pres- 
ident, Miles Chemical Company. 


We used to be dependent on just one supplier for 
citric acid. For obvious reasons, we didn’t like it. 
Because no one supplier is completely safe from 
trouble. Fires, floods, process problems, transpor- 
tation difficulties and national emergencies can 
cripple any supplier’s ability to serve your impor- 
tant needs. 


To beat this “one-supplier” situation we began 
manufacturing citric acid to fill our own needs. And 
we built plenty of extra capacity to help relieve 
other users from supply pressures. Because Miles 
has invested over $12 million in plant and develop- 
ment costs, industry now, for the first time, has 
the extra protection of competitive buying for this 
vital commodity. 


Reactions to this important step have been inter- 
esting. Some buyers, like Miles, are deeply con- 
cerned over the “one-supplier” relationship. They 
react by dividing their business on a rational basis. 


Others move in the same buying-habit patterns 
as if unaware that the market now offers freedom 
of choice and all the opportunities which this new 
condition implies. 
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We feel a word of caution is in order. Anything 
pproaching total dependence on one supplier... 
ven if we are that supplier ... is a dangerous 
mepurchasing practice. 


May we suggest that you examine your com- 
any’s citric acid buying plans? The market has 
hanged. Have your people taken the extra meas- 
ire of caution which this new broadened market 
situation warrants? 


Miles products for the industry: 


In addition to citric acid, Miles Chemical Company 
can fill your needs for sodium citrate, for fine or- 
ganics, or antioxidants, and can provide the widest 
choice of commercial enzymes available from any 
supplier. For information about any of these prod- 
ucts write Miles Chemical Company, Division of 
Miles Laboratories, Inc., Elkhart, Indiana. 


Dean Ammer, Executive Editor of Pur- 
chasing Magazine, when queried for an 
opinion on competitive buying, responded: 
“Competitive buying from well-qualified 
suppliers remains the purchaser’s best pro- 
tective measure. That this procedure is a 
cardinal rule of good purchasing practice 


“Competitive buying from well- 
qualified suppliers remains the purchaser’s 
best protective measure.” 


is reflected in the written purchasing policy 
of practically every leading manufacturer. 
In no other way can the purchaser be con- 
fident of the most reasonable price for the 
quality he requires...nor...as important- 
ly ... can he have protection of vital 
supplies in times of crises in the market.” 


‘ 


MILES CIT 
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Book Reviews 


PRODUCTION AND APPLICATION OF ENZYME PREPARA- 
TIONS IN Foop Manuracture. 8S. C. lL. Monograph 
No. 11. Society of Chemical Industry. London. 1961. 
180 pages. 

This small volume comprises the papers (with dis- 
cussions) presented at a symposium organized by 
the Food Group and held on October 1-2, 1959, at 
the Royal Society of Medicine, London. Except for 
Dr. L. A. Underkofler, Miles Chemical Co., Clifton, 
New Jersey, all the participants were from England. 

Dr. M. Dixon, of world renown as an enzymologist, 
opened the symposium with a brief, general introdue- 
tion to enzymology, particularly to the groups of 
enzymes of interest to the food technologist. Papers 
of the remainder of the first session and all the second 
session were devoted to a discussion of the production, 
properties, and uses of fungal amylase, invertase, 
pectin-degrading enzymes, proteinases, and glucose 
oxidase. Especially well presented and authoritative 
are the papers by Dr. W. W. Reid, on peetin-degrad- 
ing enzymes, and by Dr. L. A. Underkofler, on plant 
and microbial proteinases and on glucose oxidase. 

Papers of the first part of the third session are re- 
views of the action and control of innate enzymes in 
fruit ripening and in the processing and storage of 
fruit juices and other fruit products. The paper by 
Dr. A. C. Hulme, on enzymes concerned in the rip- 
ening of fruits, should be of general interest to the 
horticulturist as well as to the food technologist. 

The remainder of the third session and the fourth 
session were devoted to papers on the deteriorative 
effects of enzymes, including a diseussion of the 
nature and action of ascorbic acid oxidase, polyphenol 
oxidase, and enzymes associated with the hydrolysis 
and oxidation of lipids in plants and animals. 

The book should appeal to a rather wide readership 
in food technology and related areas. The producer 
of enzymes, the food manufacturer, and the student 
of food technology will find it particularly useful. 
It is written so that all may profit by its use. The 
book, though attractively bound and printed on good- 
quality paper, does suffer from not having a subject 
and author index at the end. 

Joun R. Wuiraker 


THe ENCYCLOPEDIA OF THE BIOLOGICAL SCIENCEs. 
Peter Gray, ed. Reinhold Publishing Co., New York. 
1961, 1119 pp. Price $20. 

By the editor’s definition, this one-volume encyelo- 
pedia is ‘‘intended to provide succinct and aceurate 
information for biologists in those fields in which 
they are not themselves experts.’’ Within the limits 
imposed by the one-volume format, this objective is 
achieved to a surprising degree. Coverage is far from 
complete either as regards the number of topies given 
separate articles or the depth to which a given topic 
is explored, but the person seeking a brief exposition 
of a biological subject outside his own field will do 
well to make this encyclopedia his first port of eall. 


The search for additional enlightenment. is assisted by 
the list of references given with almost every article, 
directing the reader to sources of more copious in- 
formation on the topie. 

There is some unevenness in the quality of both the 
prose and the thought in the articles that make up 
this compendium, but this is rather less than might 
be expected from a volume whose contributors range 
from graduate students to Nobel laureates and whose 
geographical and educational backgrounds cover the 
globe. Each of the contributors has the virtue of 
being a specialist in his topic, and many of the 
authors are associated with important recent ad- 
vances in the field they discuss. 

The book is well manufactured, with an attractive 
binding and a clear and readable, although neces- 
sarily small, type face. [Illustrations are confined to 
those necessary for clarity of exposition, but both 
line drawings and half-tones are well reproduced and 
large enough to present the necessary detail. 

The index could be more helpful in finding sub- 
jects hidden within the body of an article on another 
topic, and some ingenuity may be required in ferret- 
ing out the relationships the indexer had in mind. A 
little search (and some inspired guessing) will usually 
lead one to the information he desires. 

This is not a volume that every food technologist 
should have on his shelf, but those whose interests 
range widely in the biological sciences or whose work 
brings them into contact with unfamiliar fields will be 
able to spend a few minutes cramming or many happy 
hours browsing in the wealth of biological fact and 
theory gathered here. 


R. T. WeppInG 


ScrENTIFIC THINKING AND SCIENTIFIC WRITING, by 
Martin S. Peterson. Reinhold Publ. Co. New York. 
1961, 240 pp. Price $6.95. 

The recent interest in books that consider the prob- 
lem of style in writing, points to certain characteristic 
deficiencies in many secondary schoois. In few in- 
stances do students learn to write with eeenomy and 
precision. In even fewer instances do they follow 
grammatical custom. Hand-in-hand with these de- 
ficiencies is an ignorance of the logic of exposition. 
Potential scientists are not exposed to the formal 
principles of logic until their college careers. Even 
then, few prospective Doctors of “‘Philosophy’’ will 
elect to take a course in philosophical thought, let 
alone one in the methods of logic. 

From a vantage point gained by more than eight 
years’ experience as editor of Food Technology and 
Food Research, Dr. Peterson has constructed a text 
that attempts to supply this missing background in 
logic. Essentially, he has put into writing that which 
many scientists may intuitively perceive—and which 
some ‘‘scientists’’ are not able to recognize at all. 

This is a text for the graduate student who is plan- 
ning experiments and who will be organizing his re 
sults for publication. It deals principally with the 
logic of the experimental plan, the creativity of the 
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worker, and the organization of the technical paper 
that issues from the experiment. To the reviewer’s 
delight, Dr. Peterson has included, with careful ex- 
pianation, Mill’s classical canons of indvictive logic. 
Although not indicated by that name here, these prin- 
ciples are, of course, the generally unrecognized 
philosophical basis of the so-called ‘‘scientifie method.’’ 

Other considerations of interest to the young scien- 
tist—and the older one—inelude the writing of review 
papers, essays, and book reviews. Recommendations 
are given for note-taking and general library habits. 
A most welcome feature of the book is the use of 
articles from journals to serve as models for each type 
of writing discussed. 

Dr. Peterson’s book is a good addition to the library 
of the graduate science student. ‘‘Post-graduate’’ 
scientists also could probably read it with profit. 


CLARENCE STERLING 


IFT SECTIONS: R.S.V.P. 

Section officers are invited to submit news of their 
Section’s activities for publication in Foop Trcu- 
NOLOGY. Special meetings, headline speakers, details 
of important talks by speakers, reports of past meet- 
ings and election of officers are particularly welcome. 
Submit to: Executive Secretary, Institute of Food 


Technologists, 176 West Adams Street, Chicago 3, 


About *JFS 


The JouRNAL oF Foop Science publishes research 
articles of the highest qualitv that report 
results on these subjects: 


. Biochemistry 
. Chemistry 


. Histochemistry 


Foods and 
Food 
Components 


. Morphology 
. Rheology and Biophysics 
. Microbiology 


. Nutritive Value 
. Toxicology 


Every company, research laboratory or edueational 
institution should have a copy of this 
valuable reference work 
readily available. 

WRITE: Institute of Food Technologists 
176 West Adams Street 

Chicago 3, Illinois 


*JOURNAL OF Foop ScIENCE (6 issues per year! ) 


FLAVOR 


puts the "YUM" 


in your product! 


® Delight the palates of 
young pirates and their 
parents by adding Flavorex 
Rum Flavor to your 
product. Great for a hearty 
accent! Exquisitely exotic 
as an extra touch of flavor ! 


®@ Use Flavorex Rum Fla- 
vor in baked goods, con- 
fections, puddings, eggnog 
mixes, ice cream, and other 
foods. You'll be doubly 
rewarded these ways... 
perfect for your present 
formulas . . . helps earn 


consumers’ preference for 
your product. 


@ Flavorex Jamaica Style 
Rum is a flavor concen- 
trate of natural and syn- 
thetic esters produced in 
our own plant and blended 
by our masters of the art. 
Run a batch test. You'll 
discover that every fra- 
grant drop adds mellow 
tropical sunshine to your 
product. Write for free 
sample, or place a trial 
order today. 


Rum Flavor No. B224...$12 per gallon 
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IFT News 


International 


AUSTRALIA NORTHERN 
SECTION NAMES 
NEW OFFICERS 


New officers and committee mem- 
bers of the Australia Northern 
Section IFT were announced at the 
Section’s 11th Annual General 
Meeting, held recently: 
Chairman—Jack Shipton 

(C.S.1.R.0.). 
Vice-Chairman—Bob Bottomley 

(Mauri Bros. and Thomson ). 
Secretary—Peter Crocker (Al- 

bright & Wilson). 
Treasurer—David Lewis (Henry 

Lewis & Sons). 

Committee Members 
(2-year term) : 
Max Martin (Cottees) 
Jack Kefford (C.S.1.R.O.) 
Ron Edwards (Univ. of 
N.S.W.) 
(l-year term) : 
Ron Edwards (Qantas) 
Miss Christie (C.S.1.R.0.) 
John Williams (Wm. Arnott) 
Auditors—Peter Muller (W. JJ. 
Bush ) 
Wal Hopkins (Henry Jones 
Ltd.) 


VOLUNTEERS FOR 
INTERNATIONAL TECHNICAL 
ASSISTANCE, INC. 

VITA is an organization of 
scientists, engineers, and other 
technical specialists personally in- 
terested in volunteering technical 
assistance to the less-industrialized 
countries of the free world. 

The organization entirely 
voluntary, and operates on a non- 
profit basis. It has recently ap- 
pealed to IFT President-Elect 
Jobn M. Jackson for support. 

A large number of the requests 
for assistance concern the develop- 
ment of a new technique or device ; 
for example, the use of plastics in 
home canning, and low-cost solar 
cookers. 

Because of the vast number and 
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variety of problems continually 
flowing to VITA for solution, an 
urgent need exists for more tech- 
nically trained people who will 
work on a volunteer basis. 
Further information may be ob- 
tained from VITA, 1204 Eastern 
Avenue, Schenectady 8, N. Y. 


National 


MAX DUNN RECEIVES 
SCIFT AWARD 


Dr. Max 8S. Dunn, Associate 
Dean of the Graduate Division, 
Professor of Chemistry, and Pro- 
fessor of Physiological Chemistry, 
University of California (Los An- 
geles), received the Southern Cali- 
fornia Section IFT 1961 Food 
Science Award. Dr. Dunn _ has 
served IFT in many responsible 
positions over the past 15 years. 

Dr. Dunn has been a member of 
the faculty of the Department of 
Chemistry, UCLA, since 1921. His 
interest in problems of food and 
nutrition, and his research on the 
chemical, physical, and nutritional 
properties of the amino acids did 
much to make him the recipient of 
the award. 


IFT COUNCIL ACTIONS 


The Executive Committee of the 
Council met in special session on 
August 29th for the primary pur- 
pose of evaluating a Public Rela- 
tions program as proposed by the 
Institute’s Publie Relations Coun- 
sel. However, in addition to this 
item, several other matters were 
discussed, and those requiring 
Council approval submitted 
to that body, by ballot, for vote. A 
brief discussion of each recom- 
mendation, and the Council action, 
follow : 

It was reported that a new Di- 
rectory of Members is now being 
compiled and that the Directory 
should be available to the member- 
ship late in January or early 
February 1962. 

(No action required ) 


A report was submitted on the 
returned ballots which were sent 


to the membership with regard to 
the name of the Institute. The re- 
sults of the opinion survey are: 
949—Institute of Food Science 
and Technology 
631—Institute of Foo? ch- 
nology 
583—Institute of Food science 
,234— Institute of Food Tech- 
nologists 
Since there is no clear-cut ex- 
pression of opinion, and since 
there was some opposition to the 
werd ‘‘Institute,’’ it was recom- 
mended that another ballot (for 
expression of opinion only) be sent 
to the membership, offering a 
choice as to ‘‘Institute’’ or ‘‘So- 
ciety’? and ‘‘Food Science and 
Technology’’ versus Food Tech- 
nologists,’’ alowig with a letter ex- 
plaining the pros and cons of each. 
(Approved by Council) 


— 


The Executive Committee ap- 
proved a recommendation in re- 
locating the 1963 Annual Meeting 
from Grand Rapids, Michigan, to 
Cobo Hall, Detroit, Michigan, be- 
cause of the growth of IFT Annual 
Meetings and the lack of adequate 
facilities in Grand Rapids. The 
meeting is to be scheduled during 
the week of May 26th. 


(No Couneil action required) 


It was recommended that the In- 
stitute name official delegates to 
the First International Congress 
of Food Science and Technology, 
which is scheduled in London for 
September, 1962. The President, 
Immediate Past-President, Presi- 
dent-Elect, Executive Editor, and 
Executive Secretary were so desig- 
nated, and travel funds were ap- 
propriated for this purpose. 

(Approved by Council) 


The proposed new format for 
Food Technology was approved by 
the Committee on Publications and 
the Executive Committee, and it 
was recommended that a staff mem- 
ber be’ engaged to handle the pro- 
ductioh and layout of the Journal. 
Changes in format will begin to be 
effected with the January, 1962, 
issue. 

(Approved by Council ) 


The Executive Committee re- 
viewed in detail the Public Rela- 
tions Program as proposed by the 
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Public Relations Counsel and the 
Ad Hoe Committee on Publie Re- 
lations, and was in general agree- 
ment with the Program, and felt 
it to be worthy of financial support 
and implementation. It was recom- 
mended that funds be allocated in 
this year’s budget for this purpose. 
(Approved by Council) 


It was proposed that funds be 
allotted to finance the cost of air- 
conditioning the Institute offices. 

(Approved by Council ) 


The Executive Committee recom- 
mended the establishment of a 
policy with respect to air travel 
for Officers, Committee, and staff 
members of the Institute. When 
authorized, officers, committee 
chairmen or members, or employees 
traveling by air on Institute bisi- 
ness will be eligible for reimburse- 
ment only in the amount of tourist 
fares (including tourist jet sur- 
charges) except in those instances 
where it can be proven that first- 
class flight was necessary. 

(Approved by Council ) 


UNDERGRADUATE 
CURRICULA IN FOOD 
COURSES TO BE REVIEWED 
AT EDUCATIONAL 
CONFERENCE 

The second conference to study 
curricula and courses in four-year 
programs in food science and teeh- 
nology under the sponsorship of 
the IFT committee on education 
will be held February 12 and 13, 
1962, at Kellogg Center, Michigan 
State University, East Lansing, 
Michigan. 

The tentative program centers 
on three major subjects. 

The first will deal with how well 
the challenge of undergraduate 
training in food science and tech- 
nology is being met. University 
programs and courses will be re- 
viewed and studied in relation to 
the ‘‘Model Currieulum’’ pro- 
posed in the report of the First 
Edueational Conference held at 
Allerton House, Monticello, Llli- 
ois, May 21-23, 1958 (Food Tech- 
nology 12(9), p. 7 ( Adv. Sec.). All 
universities and colleges with four- 
year curricula in Food Science and 
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Technology have been requested to 
provide information on their staff, 
numbers of students enrolled, eur- 
riculum organization, and course 
offerings. 

The second subject will direct 
attention to basic courses that may 
be considered the core of the eur- 
riculum, and that are required of 
all students. Such courses as food 
chemistry, food microbiology, and 
food engineering will come under 
critical examination in order to 
improve the presentation of these 
important subject-matter fields. 

The third subject will be de- 
voted to student recruitment pro- 
grams. These will be discussed in 
relation to the roles played by the 
universities, industry, government 
agencies, IFT, and other organiza- 
tions. The committee will also con- 
sider the training of foreign stu- 
dents. Counsel will be sought from 
industry in all phases of this im- 
portant session. 

Representation at the confer- 
ence is sought from all phases of 
education and industry concerned 
with the teaching of food scienee 
and technology at the undergradu- 
ate level. Further information may 
be obtained from Dr. B. 8S. Schwei- 
gert, chairman, IF'T Committee on 
Edueation, Department of Food 
Science, Michigan Sate University, 
East Lansing, Michigan. 


Government Action 


FDA WHOLE FISH 
FLOUR PROPOSAL 


In mid-September, the Food and 
Drug Administration 
establishment of a definition and 
standard of identity for fish pro- 
tein concentrate and whole fish 
flour. 

The proposal resulted from a 
visit to FDA by a manufacturer 
who stated that a process had been 
developed by him for manufac- 
turing a fish flour product that 
could be used as a source of pro 
tein, and marketed at a _ price 
‘‘that would be most attractive 
when compared with the cost of 
other sources of protein.”’ 

The ‘‘whole fish flour’’ would be 
made from grinding various-sized 


proposed 


whole fish, removing the fat by 
chemical process, and drying the 
flour. 

FDA informally expressed the 
opinion that the proposed ‘‘ whole 
fish flour’’ should be regarded as 
an adulterated article under the 
Federal Food, Drug, and Cosmetie 
Act, because it was to be made 
without removing those portions 
of the fish, inéluding the intes- 
tines and their content, that are 
normally regarded as unacceptable 
for human food in the U. S. 

Proponents of the product dis- 
agreed with the FDA opinion, and 
felt that if consumers in general 
were fully informed of the nature 
of the product they would accept 
its use. 

The proposed FDA standard in- 
cludes these specifications : 

1. Protein content, measured by 
methods of the Association of Offi- 
cial Agricultural Chemists, shall 
not be less than 70 percent by 
weight of the final product and 
biological values of the final fish 
protein 
2 


concentrate 

Moisture and ash contents 
shall not exceed 6 percent and 25 
percent by weight of the final 
product. 

3. Fat content shall not exceed 
one percent. 

4. The final product should have 

no more than a faint fish odor and 
taste, and when baked in bread in 
the ratio of one part of fish protein 
concentrate to 11 parts of grain 
flour there should be no detectable 
fish odor or taste. 
3. The fish protein concentrate, 
after six months of storage at tem- 
peratures prevailing in areas of in- 
tended use, but not exceeding 100 
degrees F, packed in metal con- 
tainers or in polyethylene bags, 
should show no spoilage as judged 
by the development of off flavors, 
mold growth, production of toxic 
amines, or by deterioration in pro- 
tein quality as shown by digesti- 
bility and available lysine values 
below the specific minima. 

FDA has invited comment from 
both consumers and industry on 
the proposal. Comments should be 
made in writing to the Hearing 
Clerk, Department of Health, Edu- 
cation, and Welfare, Room 5440, 
330 Independence Ave., S.W., 
Washington 25, D. C. 
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Letter from the 
Editor 


Dr. D. K. Salunkhe, Depart- 
ment of Horticulture, Utah State 
University, has asked us to search 
among our readers for those who 
may have encountered the problem 
of an unusual softening and dis- 
eoloration of Montmorency cher- 
ries during the early stages of 
processing. These phenomena have 
caused severe financial 
some Utah growers and processors, 
according to Dr. Salunkhe. 


losses to 


In asking for ideas or experi- 
ences connected with the problem, 
Dr. Salunkhe writes that the Uni- 
versity’s attention to the matter 
came through a fruit processor who 
reported that Montmoreney cher- 
ries from four orchards were 
graded by the state inspector at 
his plant as extra faney (high 
quality). However, when these 
cherries were soaked in water—a 
regular processing practice in an 
attempt to firm the fruit and facili- 
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tate pitting—the cherries became 
progressively whitish within a few 
hours, and in the pitting process 
they became very soft and subse- 
quently turned brown. The grade 
of the product to be frozen became 
poor. This rapid change from ex- 
cellent to poor quality took place 
within 2 to 3 hours. A similar, but 
more drastic, phenomenon 
evidenced in cherries harvested 
from yet another orchard. When 
soaked in tap water for a few hours 
the pits rested at the bottom of the 
tank, while the brown flesh and 
skin floated at the top. 

The cherries were treated with 
calcium chloride and alum in an 
attempt to inhibit softening, and 
with ascorbic acid to inhibit brown- 
ing. It was also thought that the 
softening, decoloration, and subse- 
quent discoloration might be the 
result of microbial growth; hence, 
the cherries were treated with 
D.ILA.-S and potassium sorbate. 
No beneficial effeets, singularly or 
cumulative, were evidenced from 
these treatments. 


Was 


Continuing, Dr. Salunkhe states 
that the disorder was discussed 
with several experienced growers 
and processors, Utah State Univer- 
sity faculty members, Dr. John 
Brekke, Food Technologist at the 
Western Regional Research Labo- 
ratory, Albany, California, and 
Dr. Charies Bedford, Professor of 
Food Technology, Michigan State 
University. 

It was suggested that the malady 
might be due to the angle of sprink- 
ler irrigation, which might have 
caused physical damage to the 
fruits, and the damage accelerated 
upon soaking in water. It was also 
suggested that the malady might 
be due to high fertility of the soil ; 
however, the orchards had not 
been fertilized in the past four 
years. The possibility was also 
considered that powdery mildew 
might be the cause of softening; 
however, examination of the or- 
chards showed that powdery mil- 
dew was not present. The age of 
the orchard was given consider- 
ation, because tender fruits are 


SENTRY Food Preservatives inhibit mold growth! 
Extend keeping-life by controlling spoilage 


It’s. easy, these days, to take out insurance 
against “‘customer letdown . . .”’ Just add a little 
SENTRY sorbic acid or potassium sorbate to 
your food products—and keeping-life is ex- 
tended for days—on the store shelf and in the 


home. 


That’s because SENTRY sorbic acid and po- 
tassium sorbate preserve quality and appear- 
ance better than any other commercial fun- 
gistats. Flavor, aroma and color aren’t affected 
because less than 0.1°,, concentration does the 
. and economically. Help pro- 
tect natural and process cheeses in cuts and 
slices in consumer-size packages, baked gocds, 


job effectively . . 


with almost any food product. Completely 
safe, too—digested in the same way as 
butter fat. 

Try SENTRY Food Preservatives in 
your products: SENTRY sorbic acid 


—a snow-white, free-flowing powder; 


fruit juices, citrus products, soft drinks and 
fountain syrups, wines, pickles, dried fruits, 


salads—dozens of other packaged and refriger- 


ated goods. 


highly water-soluble salt of sorbic 
acid. For test samples and full in- 
formation write Union Carbide Chem- 
icals Company, Division of Union 
Carbide Corporation, 270 Park Ave- 
nue, New York 17, New York. 


SENTRY is a registered trade mark 
of Union Carbide Corporation 
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SENTRY Food Preservatives are compatible 
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SENTRY potassium sorbate —the 
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produced in 
Another theory was that 


usually 
chards. 
these unusual changes in the cher- 


young or- 


ries during early processing could 
be due to the high temperatures 
(over 100°F) just prior to har- 
vest, which may have 
the tender fruits on the trees; and 


**eooke: | : 


upon putting the cherries in cold 
water the biochemical reactions 
that are responsible for softening 
and discoloration of anthocyanins 
may have accelerated. 

Any of our readers who would 
care to contact Dr. Salunkhe may 
do so through the Department of 
Horticulture, Utah State Univer- 
sity, Logan, Utah. 

In bringing the above to ihe at- 
tention of our readers, it is hoped 
that Food Technology will con- 
tinue to perform a useful service 
in the important exchange of all 
phases of information, and it is 
further hoped that these pages will 
always be instrumental in the ad- 
vancement of food science. 

GeorGE F. STEWART 
Executive Editor 
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Equipment & Supplies 


LOW-COST WATERPROOF 
LIMIT SWITCH 


A low-cost waterproof precision 
snap-action limit switch capable of 
underwater operation has been de- 
veloped by Controls Company of 
America. 

The new switch, engineered for 
a minimum life capacity of 1 mil- 
lion eyeles, has been actuated 200 
thousand times with full over- 
travel under one-inch head of 
water without leaking. 

Key element of the new water 
tight switch is the plunger, made 
of delrin, which is sealed in a spe 
cially designed neoprene boot. The 
outer case is nylon. 

The switch is available with wire 
leads potted in epoxy 
spade terminals. The complete line 
of actuators available snap on to 


resin or 


the case. 
For further information, ad- 


dress Industrial and Commercial 


Controls Sales Department, Con- 


trols Co. of America, 9555 Soreng 
Avenue, Schiller Park, Il. 


NEW TRUCK 
REFRIGERATION SYSTEM 
uses liquid ecar- 
refrigerant in 
truck and truck trailer bodies, and 


A system that 
bon dioxide as a 
is said to provide inereased re- 
liability and a considerably lower 
temperature than is now 
available in units, is 
announced by the Cardox Division 
of Chemetron Corporation. 


range 
mechanical 


In operation, carbon dioxide ‘is 
carried in tanks suspended under 
the truck body and piped directly 
to the truck’s interior. The liquid 
can provide temperatures down to 
minus 60 degrees F or lower. 

The new system ¢an pull truck 
temperatures down at the rate of 
one degree a minute—consider- 
ably faster than with mechanical 
refrigeration. 

Because the new system has no 
moving parts, the chances of break- 
down are reduced. 
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NEW LIFT... LONGER LIFE 


FOR YOUR PRODUCTS 
WITH FIRMENICH 
POWDERED FLAVORS 


employed by Firmenich, yield powdered flavors that flow 
freely, are dust free, and give you the finest precision in 
flavoring your products. These important developments in 
quality flavoring will improve the taste appeal of your 
products . . . extend their shelf life . . . give them package-to- 
package uniformity that captures customer preference. Sam- 
ples of Firmenich Powdered Flavors, with technical informa- 
tion on their practical application, on request. 


New and improved techniques of process drying, exclusively 


250 w STH STREET, NEW YORK 11, N.Y. 
CHICA ‘ NORTH MICHIGAN AVENUE 
LOS ANGELES: 1416 CRESTVIEW er 


FIRMENICH OF CANADA 
390 WALLACE AVEN TORONTO, ONT. 
323 GRAND BLVO., MON AL, QuE 


GENEVA + PARIS « LONDON 


ib 
FIRMENICH INCORPORATED 
bee RMENICH 6 CIE. 
UITANARBE 3 


Chemicals 


CHEMICAL ADDITIVES 
FOR POULTRY 


U.S.D.A. proposes to establish 
uniform procedures to be used by 
industrymen seeking approval for 
the use of chemical additives in 
poultry products processed under 
Federal inspection. 

The proposal was published in 
the Federal Register of Sept. 2nd. 


Raw Materials 


NEW RESEARCH 
LABORATORIES 

New laboratories for basic re- 
search on post-harvest physiology 
of fruits and vegetables have been 
established by the U.S.D.A. at the 
Plant Industry Station, Beltsville, 
Md. 

Research will be aimed at de- 
veloping basic information on 
physiological changes associated 
with the ripening and aging that 
oceur in fruits, vegetables, and 
other plant material after harvest 
under marketing, storage, and 
transport conditions. 

Key scientists assigned to the 
new labs are Drs. Morris Lieber- 
man, Charles C. Craft, and James 
E. Baker. 


> 


Packaging 
SPACE FEEDING 


CONTAINERS IN 
PRODUCTION 


Containers that have been modi- 
fied for human use in space flight 
and permit easy consumption of a 
variety of foods in a weightless en- 
vironmert are now in production. 
Beeause of weightlessness, food 
must be ingested directly (con- 
tainer to mouth); otherwise the 


The complete space feeding apparatus. 
Food can with plastic reclosures is at 
right. 
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food will float into space within 
the ship. 

The metal space feeding con- 
tainer resembles the standard 6- 
ounce concentrate can, with both 
of its ends so constructed that a 
plastic piston is incorporated for 
easy and efficient removal of foods 
and beverages. The container lin- 
ing is coated to preserve foods of 
varying acidity, and the container 
itself will withstand temperatures 
ranging from zero to 190°F. 

Space food, in chunk and bite 
sizes, is heat-processed and vacuum- 
packed to create an equilibrium 
with the one-half atmosphere com- 
mon to a space vehicle—15 inches 
of vacuum. The eans are hermeti- 
cally sealed. 

Hot meals of meat and vege- 
tables are prepared by removing 
plastic reclosures, covering both 


ends of the can, prior to heating in 
a three-cavity oven for about 30 
minutes at 170°F. When the food 
is ready to eat, the top of each can 
is removed and a special mouth- 
piece is attached to the opening. A 
plunger-like device is then attached 
to the bottom of the ean. This 
metal unit breaks the bottom of 
the scored can and forces the food 
into the mouth by means of a plas- 
tie piston. 

An experimental space kitchen 
has been designed that will store, 
refrigerate, and heat all foods and 
beverages needed by a three-man 
crew on a 14-day outer-space flight. 

The space feeding development 
is a joint project of Continental 
Can Company’s Metal Research 
and Development Department, 
Chicago, and Whirlpool Corpora- 
tion, St. Joseph, Michigan. 


People 


Robert L. Klein has been ap- 
pointed manager of the Chicago 
Division of Durkee Famous Foods. 
He sueceeds George F. Atkinson, 
recently appointed vice-president 
and general manager of Durkee 
Foods Group Edible Oil Products 
Division. Klein, who joined Durkee 
in September, 1960, was previously 
vice-president of the Capital City 
Products Co., Columbus, Ohio. 


Oscar Skovholt, 64, for the past 
25 years Director of Laboratory 
Services, Quality Bakers of Amer- 
ica, died September 21 following 
surgery. Dr. Skovholt, recognized 
authority in the field of cereal 
chemistry, was instrumental in de- 
veloping improved methods of eval- 
uating bakery ingredients. 


George A. Milton, Sr., 72, died at 
St. Francis Hospital, Roslyn, N. Y., 
September 28. Founder and past 
president of the can manufacturing 
company bearing his name, Milton 
was also one of the founders of 
the Can Manufacturers Institute, 
Washington, D.C., and served as its 
president in 1948-49. He was an 
honorary member of the Institute’s 
Board of Governors at the time of 
his death. 


Mona Oser, vice-president of the 
Food and Drug Research Labora- 
tories, Inc., Maspeth, N. Y., was the 
guest of honor at a recent reception 
at Forest Hills Inn to commemorate 
the 35th anniversary of her associa- 
tion with the laboratories. Prior to 
her present office, Miss Oser served 
FDRL suecessively as_ biologist, 
chief biologist, and administrative 
assistant. 


Arnold F. Cornett and James 
Dubberly have joined the sales staff 
of Wm. J. Stange Co., nationwide 
spice, seasoning, and food-coloring 
manufacturers. Cornett will be 


A. F. Cornett 


J. Dubberly 


headquartered in Los Angeles. 
Dubberly will cover a new territory 
for Stange in Louisiana, Arkansas, 
Mississippi, and Tennessee. 
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Whatever the form or content of tomor- 
row’s foods, they will owe something to 
the research laboratory of today. If you 
are working to develop new food prod- 
ucts, or to improve present ones, the end 
to your search may be as close at hand as 
your Pfizer representative. 


The name Pfizer has been synonymous 
with highest quality ingredients and 
service for the food industry for more 
than 110 years. This reputation results, 
in no small way, from the contributions 
of Pfizer Technical Service. 


Our customers have come to rely on 
our many products and on our readily 
available technical service ‘‘team”’ at ev- 
ery stage of product development—from 
research to finished production. 


For example, when manufacturers of 
‘convenience’ mixes—general-purpose 
and specialty baked goods—wanted a 
more controlled type of leavening action, 
Pfizer offered Glucono-Delta-Lactone. 
This chemical leavening acid imparts no 
unpleasant aftertaste, yet helps provide 
products having excellent volume and 
fine even texture. G-D-L’s high stability 


in storage also insures longer shelf life. 


Mold and yeast growth had been caus- 
ing food-freshness problems in cheese, 
wines, prepared salads, and baked goods. 
Today, Pfizer Sorbistat®-K and Sorbis- 
tat® provide the means to ensure a “stay 
fresher longer’’ quality in such products. 


In the nutritional area, Pfizer L-LysIng 
has made possible great strides in im- 
proving the protein quality of grain- 
based foods ranging from breads to 
breakfast cereals... without affecting 
the taste or texture of the product. This 
essential amino acid ‘‘activates’’ the pro- 
tein potential present, thus improving 
the total protein quality. 

These few examples merely typify 
Pfizer’s experience and willingness to 
help. Let us prove that our products and 
personnel can help solve your problems, 
If you have a food 
product problem, 
look to Pfizer first. - 


CHEMICAL 
DIVISION 


tot ihe worid’s 


Chas. Pfizer & Co., Inc. 
Chemical Division 
New York 17, N. Y. 
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CALL FOR NOMINATIONS 
The Babcock-Hart Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1962 Babcock-Hart 
Award between now and the January 1, 1962, dead- 
line. 

To be considered, nominations must be made on the 
prescribed nomination form, which may be obtained 
from the Executive Secretary. 


Donor of the $1,000.00 and engrossed plaque ac- 
companying the Award is the Nutrition Foundation. 
Purpose of the Award is: ‘‘To honor a person who 
has distinguished himself or herself by contributions 
to Food Technology which have resulted in improved 
public health through some aspect of nutrition or 
more nutritious food.’’ 

To be eligible, a nominee must have made a tech- 
nological development, or a scientific contribution 
leading directly to a technological development, which 
favorably affects the nutritional well-being of the 
public. Contributions in clinical nutrition and funda- 
mental scientific studies in nutrition cannot be con- 
sidered as qualifying according to conditions estab- 
lished by the Donor. 


The Nicholas Appert Award 


Any member of the Institute of Food Technologists 
may submit a nomination for the 1962 Nicholas 
Appert Award between now and the January 1, 
1962, deadline. 


To be considered, nominations must be made on the 
prescribed nomination form, which may be obtained 
from the Executive Secretary. 


Donor of the $1,000.00 honorarium accompanying 
the Award is the Institute of Food Technologists. 
The Award, originated by the Chicago Section, also 
includes a Bronze Medal, which is donated by that 
Section. Purpose of the Award is: ‘‘To honor a 
person for pre-eminence in and contributions to the 
field of Food Technology.’’ 

Qualifying criterion for a nominee includes merely 
the fact that the nominator considers the individual 
so pre-eminent in the field of Food Technology that 
he or she should be acclaimed for contributions there- 
to. This precludes consideration of personality or 
other characteristics outside the field of contributions 
to Food Technology, for such factors may not be con- 
sidered by the Awards Jury in making the selection. 


1962 

Jan. 8-12 A Course in Civil Defense for the Food In- 
dustry, Indianapolis, Indiana. For further 
information contact Mr. G. M. Clark, Stokely 
Van Camp, Ine., 941 North Meridian Street, 
Indianapolis 6, Indiana 

Jan. 14-20 Food Industry Seience School, Empress Motel, 
Asbury Park, New Jersey. For further in- 
formation write Department of Food Science, 
Rutgers, The State University, New Bruns 
wick, N. J. 

Jan. 15-17 A Course in Civil Defense for the Food In- 
dustry, Ames, Iowa. For further information 
contact Dr. Richard H. Forsythe, Dept. of 
Poultry Husbandry, Iowa State University, 
Ames, Iowa 

Feb. 5-9 4ist Noreleo X-ray Analytical School, Henry 

Hudson Hotel, New York City. For further 

information contact Philips Eleectronie Instru- 

ments, 750 South Fulton Avenue, Mount Ver- 

non, N. Y. 


Feb. 5-9 Recent Developments in Water Bacteriology 
training course, Cineinnati, Ohio. For fur- 
ther information write Chief, Training Pro- 
gram, Robert A. Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, Cineinnati 
26, Ohio 
Feb, 19-23 Laboratory Examination of Foods—training 
eourse, Cincinnati, Ohio. For further infor 
mation write Chief, Training Program, 
Robert A. Taft Sanitary Engineering Center, 
4676 Columbia Parkway, Cincinnati 26, Ohio 
Feb. 27-28 Tenth Annual National Dairy Engineering 
Conference, East Lansing, Michigan. For 


Coming Events 


An open invitation is extended to readers of Poop TsCHNOLOGY to send in to the Editorial Office, P. 0. Box 164, Davis, California, 
notices of annual or national meetings of interest to food technologists. 


further information write A. W. Farrall, Agri 
cultural Engineering Department, Michigan 
State University, East Lansing, Michigan 


Mar. 9-10 Tenth Annual Food Technology Short Course, 
Columbia, Missouri 


May 10-12 International Symposium on Food Protection, 
Department of Dairy and Food Industry, 
Towa State University, Ames, Iowa 


June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 


Aug. 20-24 Commission 9 of the International Institute 
of Refrigeration. For further information 
write Dr. W. T. Pentzer, Agricultural Mar 
keting Service, U. S. Department of Agricul- 
ture, Washington 25, D. C. 


Sept. 8-16 Fifth International Fdod Congress and Ex- 
hibition, New York Coliseum. Further infor- 
mation about the Congress may be obtained 
from James Muckell, Secretary, Fifth Inter- 
national Food Congress Ine., 527 Madison 
Avenue, New York 22, New York 


Sept. 18-21 First International Congress of Food Science 
and Technology, Imperial College of Seience 
and Technology, London, England. For fur- 
ther information write Francis J. Griffith, 
Honorary Secretary, 14 Belgrave Square, 
London, 8S. W. 1, England 


1963 


May 26-29 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Cobo Hall, Detroit, 
Michigan 
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Industry News 


U.S. FOOD INDUSTRY IN 
PRACTICAL FOREIGN AID 


The opening this summer of the 
sorden Company powdered-milk 
plant at Mallow, County Cork, 
Eire, added $840 thousand dollars 
to a growing overseas investment 
in a network of manufacturing 
units operatec oy U. 8. food com- 
panies. 

The U. S. Commerce Depart- 
ment estimates U. S. spending 
abroad for new plants and equip- 
ment by private industry will total 
$4.5 billion in 1961; a 20 pereent 
increase over last year. 

In the past four months, Gen- 
eral Foods Corporation has ae- 
quired one Australian and three 
European firms, at an estimated 
cost of $7 to 10 millions. 

Campbell Soup Company in- 
vested $5.6 millions for expansion 
abroad during the fiscal year end- 
ing July 31. 

Corn Products Company will 
have invested $15 millions during 
1961 in new facilities in Brazil, 
Chile, Venezuela, and Japan. 

H. J. Heinz Co. received about 
two-thirds of its earnings in the 
fiscal year ended Mareh 31 from 
overseas operations. Two years 
ago, Campbell Soup opened its 
first plant in the United Kingdom. 
The unit’s first-year sales, of $7.5 
millions, were ‘wo and a half times 
over advance estimates. Plant ca- 
pacity is now being doubled. 

Corn Products is presently in- 
troducing mayonnaise and peanut 
butter to Mexico. It is also in the 
process of changing centuries-old 
cooking practices in Germany and 
England through its rapidly rising 
marketings of corn oil in those two 
countries. The company now has 
45 factories in 20 countries. Its 
foreign sales now amount to more 
than $250 millions yearly. In 1960, 
41 percent of Corn Products’ net 
income was earned outside the 
U. S.; up from 27 percent in 1956. 

Foremost Dairies is actively ex- 
panding its foreign operations, 
which in 1960 accounted for about 
10 percent of its total sales. Fore- 
most has p/ints in the Far East, 
Turkey, Greece, and Spain, where 
it recombines milk that is shipped 
as fats and dry solids from the 
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U. S. Ice cream and other dairy 
products are also manufactured in 
some units. This year, Foremost 
opened plants in Teheran and 
Manila. 

On the list of foods processed 
overseas by U. 8. companies, dairy 
products rank among the principal 
items. Borden’s claims its **‘ Klim,”’ 
a powdered whole milk, is the most 
widely known U. 8. food product 
outside this country. It is sold in 
more than 100 foreign countries. 

Standard Brands, Ine., in a joint 
venture with General Milk Co., last 
year expanded its powdered skim 
milk operations in Brazil to the 
manufacture of powdered whole 
milk. Standard Brands does not 
process powdered milk in the U. 5. 
It has plants in 16 foreign coun- 
tries, processing such items as 
veast, coffee, and puddings. Sales 
for these foreign subsidiaries to- 
taled $28 millions in 1960. The 
company also has licensing ar- 
rangements in several other coun- 
tries 

By the end of 1961, the Kellogg 
Co. will have breakfast-cereal-pro- 
ducing units at 21 locations in 17 
countries. A plant went into pro- 
duction last summer; another is 
being completed in Brazil. Units 
in Finland, Switzerland, and Co- 
lombia began manufacturing 
reals in 1960. 

British housewives are rapidly 
becoming familiar with cake and 
pastry mixes. Since 1960, General 
Mills’ British subsidiary, acquired 
in 1959, has introdueed 13 ‘‘ Betty 
Crocker’’ cake mixes in England, 
and began marketing four new 
breakfast cereals last spring. In 
Latin America the company has 
expanded the output of flour-mill- 
ing plants in both Venezuela and 
Guatemala. 

National Biscuit Co. also sees an 
overseas market for its bakery and 
biscuit products. Last spring the 
company paid $3.5 millions for a 
bakery in Puerto Rico, and ae- 
quired a leading French biscuit 
company. In the United Kingdom 
the company is adding snack items 
to its product line. In Italy, it 
hopes to do its own manufacturing 
in place of a present licensing ar- 
rangement. In 1960, the company 
also invested $5.6 millions for 
the purchase of a _ multi-plant 


company in Australia and New 
Zealand. 

Pillsbury has purchased a 60 
percent interest in a $3 million 
flour mill now being built by the 
Government of Ghana. 

California Packing Corporation 
this year started packing fruit and 
tomato products in Italy’s Po Val- 
ley. In 1960, it established a fruit 
and vegetable plant in South 
Africa, a tomato and chili products 
operation in Mexico, a fruit-nectar- 
packing unit in Venezuela, and a 
can-making plant in Canada. 

Global expanion of the U. S. 
food industry is an important fae- 
ternational relations, and 
in the solution of some loeal prob- 
lems in the areas in which U. S. 
capital is invested. The building 
and operation of food-manufactur- 
ing facilities abroad have a far- 
reaching effect upon the people of 
a country in terms of physical and 
economic improvement. Further- 
more, this important development 
will have its direct effect ong the 
teaching and training of future 
food scientists and technologists. 


tor in inte 


International Trade 


CZECHOSLOVAKIA 
EXPORTS UP 

Czechoslovak Foreign Trade, 
monthly publication of the Czecho- 
slovakian Chamber of Commerce, 
reports increased activity in the 
exports of aromatic substances and 
milk products. 

The Czechoslovak foreign-trade 
corporation KOOSPOL is quoted 
as saying that the production of 
essences and concentrates has in- 
creased considerably in_ recent 
years, and that a product named 
Arovanillon has met with great suc- 
cess on foreign markets. 

KOOSPOL also reports that 
Cuban food-industry representa- 
tives have recently visited Czecho- 
slovakian plants to negotiate the 
purchase of essences and eoncen- 
trates. 

The publication also carries an 
item reporting that in 1960 the ex- 
port of milk products rose 20 per- 
cent over 1959. According to the 
publication, cheeses are exported 
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mainly to Egypt and Lebanon, 
particularly the special ‘‘akawi’’ 
cheese. Smaller quantities are ex- 
ported to Germany and Austria, 
where the Czech ‘‘brynza’’ sheep 
cheese is in great demand. Dried 
and condensed milks are exported 
mainly to the Far East, especially 
to Indonesia, Ceylon, Cambodia, 
and Singapore. 


— 


Education 


NORTH CAROLINA STATE 
COLLEGE ESTABLISHES 
DEPARTMENT OF FOOD 
SCIENCE AND PROCESSING 


A wide range of research proj- 
ects formerly conducted in the 
North Carolina State College de- 
partments of animal industry, 
horticulture, and poultry science 
have been transferred to the newly 
created Department of Food Sei- 
ence and Processing. 

Establishment of the new de- 
partment within the School of 
Agriculture followed an extensive 
national study that finally culmi- 
nated in the decision to reorganize 
personnel and programs in the 
food and nutrition area into a sin- 
gle department. 

The reorganization will focus at- 
tention on the advancement of 
food processing in the State, and 
the training of students for vital 
industrial jobs, research services, 
and an expanded adult-education 
program. 

Dr. William M. Roberts, for- 
merly head of the Dairy Manufac- 
turing Section of the Animal In- 
dustry Department, heads the new 
department. 

The following research, teach- 
ing, and extension staff members 
have been transferred to the De- 
partment of Food Science and 
Processing: Dr. L. W. Aurand, 
professor of dairy manufacturing ; 
Dr. T. N. Blumer, professor of ani- 
mal husbandry; J. A. Christian, 
animal husbandry extension spe- 
cialist; H. B. Craig, instructor of 
animal husbandry; Dr. Daniel 
Fromm, research associate profes- 
sor of poultry science; Dr. M. W. 
Hoover, professor of horticulture ; 
Dr. Ivan Jones, research professor 
of horticulture; Dr. Robert Red- 
“ern, assistant professor of dairy 
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manufacturing ; Frank B. Thomas, 
processing extension specialist ; 
Dr. Fred G. Warren, associate pro- 
fessor of dairy manufacturing; 
and Dr. M. L. Speck, professor of 
dairy manufacturing. 

THE EDUCATION DOLLAR 
IN CALIFORNIA 


Some of the real problems of the 
financial future of the State of Cal- 
ifornia are represented by the capi- 
tal investment required to meet 
anticipated enrollments at the Uni- 
versity of California and the state 
colleges for the next decade. Uni- 
versity enrollment will double, and 
state-college enrollment wili triple 
in that time, calling for respective 
capital investments of 353 and 128 
million dollars. 

With support money, the Univer- 
sity of California will require 2.7 
billion dollars, and the state col- 
leges 1.9 billion dollars in all. 

By 1965, if present population 
trends continue, California will be 
the most populous in the Union. 
California, with a population of 
over 15 million today, will reach a 
population of 30 million by 1980, 
and 60 million by the year 2020. 


— 


U. C. FOOD SCIENCE 
SEMINARS SCHEDULED 


A series of seminars titled ‘‘ Van- 
guards of Food Science’’ will bring 
a distinguished group of scientists 
to the University of California’s 
Davis campus over the next four 
months. 

Sponsored by the Department of 
Food Science and Technology, the 
series will include a wide range of 
topics of both scientific and indus- 
trial importance. 

The seminars will be held in 
Room 100, Hunt Hall, at 4:10 p.m. 
on the dates listed below. Speakers 
and their topics include: 


Sept. 29—-Samuel A. Goldblith, 
Massachusetts Institute of Tech- 
nology, ‘‘The Feasibility of Pre- 
serving Food by Irradiation.”’ 

Oct. 6—Stuart Patton, Pennsyl- 
vania State University, ‘‘ Flavor 
Problems in Milk Products.’’ 

Oct. 13—Glenn G. Slocum, Food 
and Drug Administration, Dept. 
Health, Education, and Welfare, 


‘*Food-Poisoning Problems — Old 
and New.”’ 

Oct. 20—Elwyn T. Reese, Quar- 
termaster Research and Engineer- 
ing Command, Microbial Attack 
of Beta-linked Glueans.’’ 

Oct. 27—H. L. A. Tarr, Fish- 
eries Research Board of Canada, 
‘*Biochemical Changes in Fish 
Muscle during Storage.”’ 

Nov. 3—Ralph T. Holman, The 
Hormel Institute, ‘‘ Essential Fatty 
Acids.’’ 

Nov. 10—James F. Bonner, Cali- 
fornia Institute of Technology, 
**Microsomal Particles.’’ 

Nov. 17—Arthur P. Rinfret, 
Linde Company, ‘‘Cryobiology.”’ 

Dee. 1—A. Howard, Common- 
wealth Scientific and Industrial 
Research Organization, Australia, 
‘*Influence of Pre-slaughter Treat- 
ment on Meat Quality.’’ 

Dec. 8—William A. Bonner, 
Stanford University, ‘‘Structure 
and Physiological Behavior of 
Tremetol.”’ 

Dee. 15—Carl Pfaffman, Brown 
University, ‘‘The Sensory and 
Motivating Properties of the Sense 
of Taste.’’ 

Jan. 5—William J. Darby, Van- 
derbilt University, ‘‘Problems of 
Nutrition and Malnutrition in the 
World Today.”’ 

Jan. 12—Rockefeller Institute, 
**Studies on the Structure of Pro- 
teins: Pancreatic Ribonuclease. 


UNIVERSITY OF 
NEW ZEALAND 
RECOGNIZES THE TREND 

The University of New Zealand, 
and its Massey Agricultural Col- 
lege, has abandoned the degree in 
Dairy Technology leading to the 
Bachelor of Science, and has in- 
stituted a four-year course of 
Bachelor of Food Technology. 

The Dairy Technology Depart- 
ment has now been included in the 
new Food Technology Department. 
A new building, which will incor- 
porate food science laboratories 
and a food-processing section, is 
under construction. 

Professor J. K. Seott, formerly 
Chief Research Engineer at the 
Dairy Research Institute and a 
specialist in food engineering re- 
lated to heat and mass transfer, 
will head the new department. 
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cheat Call a apers 


IFT 22nd ANNUAL MEETING 


MIAMI BEACH, FLORIDA 
JUNE 10-14, 1962 


DEADLINE FOR TITLES AND ABSTRACTS ........ JANUARY 15, 1962 


All IFT members are cordially invited to submit original research papers dealing with any aspect 
of food science or technology, for the consideration of the 1962 Program Committee. Please use the tear 
form below to submit titles and other pertinent information as soon as possible. 


Abstracts should be submitted in (friplicate either with the tear sheet or at any subsequent time before 
the deadline. Use regular 11 X 814” paper and give title and author(s) on the abstract sheet. The ab- 
stract itself should be double-spaced and not more than 250 words in length. It should be a concise but 
accurate and informative summary of the results and conclusions as well as the objectives of the research. 

Manuscripts may be submitted as soon as completed to Dr. George Stewart, Editor of Food Science 
and Food Technology, so that the papers may be reviewed and cleared for publications following the meet- 
ing. All papers not previously submitted to the Editor must be turned over to the chairman of your 


session at the Annual Meeting. 


TEAR SHEET—CLIP AND MAIL TO: DR. BETTY M. WATTS, Program Chairman 
Dept. of Food & Nutrition 
Florida State University 
Tallahassee, Florida 


Title: 


Author(s) 
(Circle IFT members, underline person who will deliver paper). 


Address: 
Abstract: Indicate if mailed to another committee member 


Time required. min. (No contributed paper will be allotted more than 20 minutes, including 5 
minutes for discussion. If you can present your material adequately in less time, please indicate.) 
Facilities needed: 2 X 2” slide projector ( ), 314 x 4” slide projector ), blackboard ( ), other 


I have read the IF'T regulations (page 48) regarding papers to be presented at Annual Meetings and agree 
to abide by these terms. 
Signature 


(over) 
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e No submitted paper shall be presented at an 
Annual Meeting unless at least one of the authors is 
a member in good standing of the Institute of Food 
Technologists. 

e No paper shall be presented at an Annual Meet- 
ing which has previously been given before other 
group(s), or which has appeared in print prior to 
the Meeting. 

e The Institute shall have first right to publish 
papers presented at an Annual Meeting of the Insti- 
tute. However, after a paper has been accepted for 
the Meeting program, the author may, with support- 


RULES GOVERNING PAPERS PRESENTED AT ANNUAL MEETINGS 


ing evidence, request its release, either before or after 
oral presentation. Under no circumstances shall re- 
lease, if granted, permit publication of the paper 
before the oral presentation. Within fewer than 60 
days after receiving a request for release of and the 
complete manuscript, the Institute through the Ex- 
ecutive Editor of its publications shall give the author 
a decision to release the paper or to accept it for 
publication subject to the necessary editorial revision. 
If accepted, the author or authors shall assign all 
rights in the paper to the Institute, and after publi- 
cation, the Institute shall, upon request, reassign all 
rights back to the author or authors. 


YALL COME 


MIAMI BEACH ’62 


‘Just a reminder. Now is the time to start thinking about attending the 22nd 
Annual Meeting, at Miami Beach, June 10-14, 1962. 

After attending sessions and looking over the exhibits, you are sure to enjoy 
relaxing in Miami Beach and tie world-famous Fontainebleau and Eden Roc 
Hotels. You might want to make attendance at this Annual Meeting part of 
your vacation. More later. We’ll be looking for you—so Y’ALL COME! 


To assist the Program Committee in scheduling, please check all categories 
below which apply to your contribution. 


Processing Aspects emphasized 

Meat Refrigeration Biochemical, (underline 
[] Fish [] Freezing and proteins, lipids, carbo- 
C] Dairy dehydrofreezing hydrates, enzymes, 
Eggs Canning pigments, flavors) 
Fruits & nuts Dehydration and Biophysical 
Vegetables freeze drying Nutritional 
Fats & oils Radiation Microbiological 
Cereals, starches Brining Morphological 
Sugars, confectionery Cooking Rheology, texture 
Other Packaging Sensory evaluation 

Curing [] Quality control 

Distribution Engineering, apparatus 

Other Economics 

Other 
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ant. 


MICHIGAN STATE ADVISORY 
COMMITTEE FORMED 


The newly formed Food Indus- 
try Advisory Committee to the De- 
partment of Food 
Michigan State University held its 
initial meeting in August to dis- 


Science at 


cuss the de partment’s teaching, re- 
search, and extension programs. 

The East Lansing meeting. con- 
ducted by Dr. Bernard S. Schwei- 
gert, department chairman, was 
devoted to the orientation of both 
the Committee and the Food 
Science staff. The undergraduate 
program in food science was also 
reviewed, 

Representing major food and 
allied industry groups in the state 
of Michigan, the Committee is com- 
posed of outstanding seientifie and 
executive leaders, and includes : 

A. Clausi, General Foods Corp., 
Battle Creek; Francis Erickson, 
Michigan Fruit Canners, Benton 
Harbor; Fay Ewbank, Michigan 
Milk Producers Assn., Imlay City ; 
Albert E. Hildebrand, H. J. Heinz 
Co., Holland; William E. Mahaf- 
fey, Whirlpool Corp., Benton Har- 
bor; Gary Morgan, John C. Mor- 
gan Co., Traverse City; R. C. New- 
ton, Swift and Co. (retired). Three 
Rivers; Howard Spencer, Dow 
Chemical Co.. Midland: R. 
Stearns, Peet Packing: Co.. Sagi- 
naw; J. J. Thompson, Kelloge Co., 
Battle Creek ; Ray Wakefield, Ger- 
ber Products Co., Fremont: Dale 
Weber, Heatherwood Farms. Lan- 
sing; and Francis Witek, Shedd- 
Bartusch Ine., Detroit. 


Conferences 


FAO INTERNATIONAL 
CONFERENCE ON FISH 
IN NUTRITION 


Attended by more than 300 dele- 
gates and visitors from the U. S 
and 35 other FAO member nations. 
an International Conference on 
Fish in Nutrition was held in 
Washington recently. 

The conference marked the first 
time that an international group 
of such divergent interests had met 
to diseuss all facets of using fish as 
food and feed. A broad area of 


FOOD TECHNOLOGY, DECEMBER, 1961 


subject matter presented, 
ranging from the potential avail- 
ability of supplies from world fish- 
eries to the use of fish products in 
reducing the incidence of eardio- 
vascular «iseases, 

The FAO Conferenee again 
pointed to the lack of protein as 
being the world’s most significant 
nutritional deficieney, and to fish 
as one answer to the problem. Fish 
protein has high quality and not 
only can act as a primary source 
of amino acids but, in small 
amounts, can improve the quality 
of cereal and other plant proteins. 
It was also pointed out that 95 per- 
cent of the world’s fish-meal pro- 
duetion was used in the United 
States and other countries where 
the incidence of malnutrition is 
lowest. 

Fish are also valuable sources of 
Vitamins and minerals, and the 
lipids may have nutritional signifi- 
cance not vet widely recognized. 
The highly unsaturated character 
of the fatty acids leads to easy 
oxidation, the effeets of which need 
much further study, particularly 
if fish meals are to be used in hu- 
man feeding, 

During the sessions, new infor- 
mation was presented on the role 
of fish enzymes in post-mortem 
changes, and on the nature of fish 
mitochondrial lipids, which con- 
tain very low amounts of essential 
fatty acids. 

Conference speakers dealing 
with raw materials revealed that 
the present world production of 
finny fish is slightly under 30 mil- 
lion metrie tons. Estimates of the 
total possible yield varied from 2 
to 10 times the present eateh. In- 
tensive cultivation of coastal and 
inland waters could give much 
greater yields. New methods of 
harvesting and processing must be 
developed if fish products are to be 
delivered to the growing popula- 
tions needing them. 

Considerable conference time 
was devoted to the discussion of 
fish flours, their manufacture, nu- 
tritive value, the difficult methods 
for measuring quality, costs of 
production, the incorporation of 
fish flour into already acceptable 
foods as the best way of supple- 
malnourished 


menting diets in 


groups, and acceptability in vari- 
ous countries. Experimental fish- 
flour plants are operating in the 
U.S., South Africa, Sweden, Chile, 
and Morocco. 

The FAO Conference served to 
stimulate thinkine about those 
areas Of knowledge that require 
future attention, and to emphasize 
that much can be accomplished to 
allevate world protein deficiency 
with fish by putting into practice 
the scientific and technological in- 
formation presently available. In 
this regard, many conferees urged 
that publications on the results of 
research be improved in relation to 
details on analytical methods, and 
the source of raw materials. 

Ludgate House, London, will 
publish the abridged and edited 
proceedings of the Conference, in- 


cluding all reports and diseussions. 


Selected Titles 


The following is ineluded for 
those who may have missed an- 
nouncements of the many confer- 
ences held both in this country and 
abroad Conference, paper and 
senior author, and addresses of the 
sponsoring group or individual to 
which further enquiry may be 
made are given. Food Technology 
is Nor a source for obtaining the 
papers listed, 


The Society for Analytical Chemistry, 


14 Belgrave Square London, S.W.1. 
Program of Meetings for the Session 
1961-6 neluding meetings of the Loenl 
Sections and Subjeet Groups of the So 
ciet 

Se ty Vectings.—Dee. 15, 1961. 


Joint Meeting with Infra-red Discussion 


Group on ‘**The App'ieation of Infra 
red Spectroscopy to Problems of Analyti 

Chemistry. 

Feb. 18, 1962 Meeting on ‘‘New 
Analytic Reagents in Colorimetrie¢ 
Analyses 

Ma ~, 1962. Meeting on ‘‘The De- 
termination of Sterols.’’ 

Mareh 7, 1962. Annual General Meet 
ing, Midland Hotel, Manchester. 

Vorth of England Section.—Sept. 30, 
1961. ‘*Some Analytical Problems in 
the Baking Industry.’’ R. A Knight. 

Oct. 27, 1961. ‘*The Analvsis of Edi 
ble Oils Contaminated with Synthetie 
Ester Lubrieants.’’ G. B. Crump. 

Dee. 1, 1961. ‘*The Design and Con- 
struction of Laboratories.’’ R. R. Young. 
Jan. 27, 1962. ‘*The Work of the 
Laboratory of the Government Chemist.’’ 
D. T. Lewis 

Apr. 6 62. Joint Jiscussion on 


The Assessment of Psychostimulants.’’ 
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Scottish Section.—Oct. 6, 1961. ‘‘ Pen- 
iaerythritol.’’ Speakers, A. W. E. Stad- 
don and A. F. Williams. 

Nov. 15, 1961. ‘‘ Recent Developments 
in Chromatography on Cellulose and on 
Ton-exchange Cellulose.’’ N. F. Kember. 

Dee. 8, 1961. ‘‘The Structure of 
Natural Produets by Direet X-ray Analy 
sis.’’ J. M. Robertson. 

Feb. 23, 1962. ‘‘Death from Poison.’’ 
A. C, Hunt. 

Mar. 23, 1962. ‘*The History of Food 
Technology.’’ T. MeLachlan. 

Western Section.—Dee. 8, 1961. 
** Analytical Research.’’ J. Haslam. 

Mar. 16, 1962. ‘* Fluorescence. 
Speakers, R. J. Otter and C. A. Parker. 

Apr. (date unannounced), 1962. Two 
day Meeting on ‘‘Sampling.’’ 

Midlands Section.—Oct. 10, 1961. ‘‘ Re 
search Work in Analytical Chemistry at 
the Technical University of Budapest.’’ 
L. Erdey. 

Oct. 22, 1961. ‘*Aquametry.’’ J. H. 
Thompson. 


Jan, 10, 1962, ** Developments in Gas 
Chromatography as Applied to Poly 
mers.’’ Symposium speakers, D. H. Des 
try, C. A. Finch, and R. 8S. Lehrle. 

Feb. 14, 1962. ‘‘ Automatie Methods in 
the Analytical Laboratory.’’ I. D. P. 
Wootton. 

Mar. 29, 1962. ‘Applications of 
Radioisotopes in Analysis.’’ D. Gibbons. 

Physical Methods Group. Oct. 24. 
1961. Meeting on 
Partiele Size.’’ 

Feb. 97, 1962. *‘*Some Surface Effects 
in Electro-analytieal Chemistry.’’ H. A. 
Laitinen, 

Biological Vethods Group. Feb. 21, 
1962. Meeting on ‘* Assessment of Anti 
bioties in Animal Feeds.’’ 

University of California School of 
Medicine. Symposium on ‘‘Aleohol and 
Civilization.’’ Nov. 11-13, 1961. Re- 
quests for papers should be directed to 
the speakers. 

**The Metabolism of Aleohol.’’ Dr. 
Leonard Goldberg, Dept. Aleohol Re- 
seare> Karolinska Inst., Stockholm, 
Sweden. 
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** Aleohol and Nutrition.’’ Dr. Claudia 
Balboni, International Center for Psycho 
dieteties, Rome, Italy. 

**The Influence of Aleohol on Metabo 
lism.’’ Olof A. Forsander, Dept. Physi 
ology, Research Labs State Aleohol 
Monopoly, Helsinki, Finland. 

**Clinieal Value of Aleohol.’’ Dr. Wm. 
Dock, State Univ. New York Downstate 
Medical Center, Brooklyn, N. Y. 

‘*The Antiquity of Aleohol as a Bever 
age.’’ Dr. Salvatore P. Lucia, Univ. 
California School of Medicine, San Fran- 
eciseo, Calif. 

**Aleohol and the Law.’’ John P. 
Murtagh, Chief Justice, Court of Spe- 
cial Sessic ns, New York, 

‘*Drinking Habits and Their Social 
Function.’’ Kettil Brunn, Finnish Foun- 
dation for Aleohol Studies, Helsinki, 
Finland. 
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Literature 


WILEY AND INTERSCIENCE 
MERGE 


John Wiley and Sons, Ine., and 
Interscience Publishers, Ine., for- 
mally merged in early October, 
1961. 

The merger establishes one of 
the world’s largest publishing 
houses devoted entirely to the pro- 
duction of books and journals in 
the various fields of natural and 
behavioral sciences, technology, 
and engineering. It will also add 
more than 650 secientifie and tech- 
nical reference works to Wiley’s 
current list of over 1800 titles. 

All operations of the two eom- 
panies will be integrated in the 
Wiley Building, 440 Park Avenue 
South, New York. 

The Interscience publishing pro- 
gram will continue as a Wiley 
division, 


TRANSLATIONS OF 
RUSSIAN LITERATURE 


The United Kingdom Depart- 
ment of Scientific and Industrial 
Research keeps abreast of Soviet 
technical progress through its Rus- 
sian Translating Program. 

Seventeen of the leading Rus- 
sian technical journals are trans- 
lated into English, and published 
monthly. These provide current 
information on Soviet progress in 
steel manufacture, castings, weld- 
ing, rubber and plasties, produc- 
tion engineering, machines and 
tooling, instrument construction, 
textiles, wood processing, chemis- 
try, biology, and mathematics. 

The Department also sponsors 
the translation and publication of 
Russian technical books. 

The translating and publishing 
activities are part of a joint oper- 
ation of D.S.1.R. and the U.S. Na- 
tional Science Foundation. 

Additional information on this 
service may be obtained from the 
Director, National Lending Li- 
brary for Science and Technology, 
Boston Spa, Yorkshire, England. 


Books 


A Chemical Approach to Food and Nu- 
trition. 1961. Brian A. Fox and 
Allang Cameron. University of Lon- 
don Press Ltd., Warwick Square, Lon- 
don, EC4, 308. 

Pressurized Packaging (Aerosols) 2d ed. 
1961. A. Herzka and J. Pickthall. 
Academie Press, Inc., 111 Fifth Ave- 
nue, New York 3, N. Y., Butterworth 
& Co., 88 Kingsway, London, WC2, 
$15.00. 

New Results in Seience and Technology 
of Fruit Juices. Proceedings of the 
Scientific Technical Commission. 1961. 
Wageningen, Holland, Juris-verlag, 
Zurich, Switzerland. 

A Guide to the Selection, Combination 
and Cooking of Foods, Vol. 1. 1961. 
Carl A. Rietz, The Avi Publishing 
Company, Ine., Westport, Connecticut. 
$15.00, foreign $16.00. 

Seeds, The Yearbook of Agriculture. 
1961. Alfred Stefferud, ed., U. S. De- 
partment of Agriculture, Washington, 
D.C. 

The Chemical and Biological Action of 
Radiations, Volume V. 1961. M. Hais- 
sinsky, ed. Academic Press, Ltd., 17 
Old Queen Street, London, S.W.1, 
Masson et Cie., Editeurs, 120 boule- 
vard Saint-Germain, Paris-VI, France. 

Aktuelle Probleme des Mineralstoffwech 
sels, Supplement I, Journal of Nutri- 
tional Seience. 1961. W. Auerswald 
and H. Frenzel-Wien, Dr. Dietrich 
Steinkopff Verlag, Darmstadt, Ger- 
many. 


The following may be obtained from 
The Graduate Sehool, U. 8S. Dept. of 
Agriculture, Washington 25, D. C. 
Promise of the Life Sciences, $1.50. Five 

lectures by eminent scientists covering 

advances at the frontiers of biological 
research. The titles Biological Trans 
formation of Energy; Geneties; Nu 
trition—the Chemistry of Life; Fine 

Structure and Pattern of Living 

Things; and The Organism and the 

Environment, 

The International Age in Agriculture 
dealing with the world’s food supply, 
surplus foods, and technical and eco 
nomie aid. 


The following books are 1961 offerings 
of the University of Chieago Press, 5750 
Ellis Avenue, Chicago 37, Il. 

A Handbook of Biological Illustration, 
Frances W. Zweifel. $1.95. Intended 
to help the biologist who is not also 
an artist prepare illustrations for 
publieation, and to aid the illustrator 
who is not a biologist prepare biologi- 
eal renderings. 

Basic Physiology, Fred E. D’Amour. 
$7.95. A basic text in physiology de- 
signed so that it may be adopted for 
a variety of courses. Particularly well 
suited for the advanced high school 
course, the junior college, or the uni- 
versity survey course. References are 
completely up to date, and there are 
numerous illustrations, 
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Physiological and Behavioral Aspects of 
Taste, Morley Kare and Bruce P. Hal- 
pern. $6.00. A summary of new and 
very technical work on the diverse 
roles of taste. 


Journals 


Czechoslovak Foreign Trade, Vol. 1, 
No. 7, July 1961. (Published monthly 
in English, French, German, and 
Spanish by the Chamber of Commerce 
of Czechoslovakia. U. S. reps. Stecher 
and Hafner, Ine., 31 E. 10th St., New 
York 17; 50 cents a copy). Of in- 
terest in this issue: State Budget of 
the Czechoslovak Socialist Republic in 
1961; World Trade and East-West 
Trade; Czechoslovak Agriculture; and 
Prospects of Development of Czecho- 
slovak Trade Relations with Cambodia, 
Indonesia, and the United Arab Re 
publie. 


Miscellaneous 


Mark, Vol. 3, No. 1, monthly newsletter 
of CIBA Pharmaceutical Products Ine., 
P. O. Box 195, Summit, New Jersey. 
Free. While newsletter is intended 
primarily for use by high school 
teachers, this issue includes a world 
map showing those areas in which the 
population is undernourished. 


Bulletins 


The World Food Budget, 1962 and 1966, 
Foreign Agricultural Economie Report 
No. 4, Oet. 1961. Office of Informa- 
tion, U. S. Dept. Agriculture, Wash- 
ington 25, D. C. Free. A world food- 
budget study projecting world food 
production, imports, expected  con- 
sumption, and the minimum level 
above expected consumption to give 
the world’s people an adequate diet 
for normal health and activity. 

Laboratory Manual for Dairy Micero- 
biology, 3d ed. 1961. E. M. Foster 
and W. C. Frazier. Burgess Publish- 
ing Company, 426 South Sixth Street, 
Minneapolis 15, Minn. $3.00. 

Industrial Skin Packaging. 1961. F. C. 
Steng. Union Carbide Development 
Company, 270 Park Avenue, New 
York 17, N. Y. Free. 

Proceedings of the Thirteenth Research 
Conference sponsored by the Research 
Council of the American Meat Insti- 
tute Foundation. 1961. Cireular No. 
64. American Meat Institute Founda- 
tion, 939 East 57th Street, Chicago 37, 
Illinois. 

Roots High-vacuum Booster Pumps. 1961. 
Roots-Connersville Blower. Charles N. 
Graff and Associates, Inc., P. O. Box 
396, Olean, N. Y. 

Suggested Flowsheet Instrumentation 
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Symbols. Feb. 1961. Bull. 91-53G-02. 
Fischer & Porter Company, 946 Jack- 
sonville Road, Warminster, Pa. 

Niagara ‘‘No-frost’’ Continuous Pro- 
duction Food Freezing. August 1961. 
Niagara Blower Company. 425 Frank- 
lin Street, Buffalo 2, N. Y. 

Can the Industrial Research Scientist 
Acquire a ‘Management Attitude?’ 
M. R. Nestor. Battelle Memorial In- 
stitute, Columbus 1, Ohio. 

Hooker Chemicals. 1961. Bulletin 100-E. 
Hooker Chemical Corporation, P. O. 
Box 326, Jeffersonville, Ind. 

Hyamine 1622 and Hyamine 10-X. June 
1961. Rohm and Haas Company, 
Washington Square, Philadelphia 5 
Pa. 

B-I-F for Controlled Feeding of Liquids 
and Solids. July 1961. B-I-F Indus 
tries, Providenee, Rhode Island. 

De Laval Catalog of Self-cle aning Cen- 
trifuges. August 1961. De Laval Sepa- 
rator Company, Poughkeepsie, N. Y. 

Panelcoil. Technical Data Bulletin 356. 
Dean Produets, Ine., 1042 Dean Street, 
Brooklyn 38, N. Y. 

USI, Ethylene, Refined. 1961. U. 8S. In- 
dustrial Chemicals Co., 99 Park Ave- 
nue, New York 16, N. Y. 

Buflovak’s Catalogue 298. Evaporators. 
Blaw-Knox Company, P. O. Box 2041, 
Buffalo 5, N. Y. 

Blow Molded High Density Poiyethylene 
Containers — Collapse Problems and 
Recommended Solutions. Technical 
Service Bulletin 109. W. R. Grace & 
Co., 225 Allwood Road, Clifton, N. J. 

Annual Report 1960-61. Commonwealth 
Scientific and Industrial Research Or 
ganization, Division of Food Preser- 
vation. July 1961. P. O. Box 43, Ryde, 
N. S. W., Australia. 

Handling and Merchandising Frozen 
Food. A Manual for State Extension 
Personnel. F. Miles Sawyer, Thaddeus 
F. Midura, and Richard M. Vondell. 
Food Distribution Program. Coopera 
tive Extension Service, University of 
Massachusetts, Amherst, Mass. Free. 

Annexe 1960-3 Supplément au Bulletin 
de l’institute International du Froid. 
International Institute of Refriger- 
ation, 177 Boulevard Malesherbes, 
Paris (17e), France. 

Providing U. 8S. Scientists with Soviet 
Scientific Information, revised edition. 
May 1959. Office of Science Informa- 
tion Service, National Science Foun- 
dation, Washington 25, D. C. 

Food Applications of Fully Refined Light 
Hydrocarbon Distillates. Current 
Topics No. 150. White Oil Division, 
Sonneborn Chemical and Refining 
Corp., 300 Park Avenue, South, New 
York 10, N. ¥. 

Noreleo X-ray Analytical Instrumenta- 
tion. June 1961. Philips Electronic 
Instruments, 750 South Fulton Avenue, 
Mount Vernon, N. Y. 

Visual Aids for Sanitation Training and 
Education. Technical Bulletin. Insti- 
tute of Sanitation Management, 55 
West 42nd Street, New York 36, N. Y. 

Annual Report of Steel and Tin Con- 
sumed in Metal Cans. 1961. Can 


’ 


Manufacturers Institute, 821 15th 
Street, N. W., Washington 5, D. C. 
The Effect of Standard Cooking and 
Processing Methods on the Nutritional 
Value of Meat Protein. A. J. Siedler. 
Bull. No. 51. Division of Information 
and Service, American Meat Institute 
Foundation, 939 East 57th Street, Chi- 

cago 37, Illinois. 

Becco Bulletin List. July 1961. Beecco 
Chemical Division, FMC Corporation, 
161 East 42nd Street, New York 17, 

Aldehydes. Union Carbide Chemicals 
Company, 270 Park Avenue, New York 

Coffee Drinking in the United States. 
1961 Pan-American Coffee Bureau. 
120 Wall Street, New York ie 

Turning Point in Bacon Contracting. 
1960. S. Gruszecki, A. Proezkowski, 
M. Radomski (translated from Polish). 
Office of Technical Services, U. S. De- 
partment of Commerce, Washington 
25, D. C. 50 cents. 

Some Facts About California Agricul- 
ture. 1961. D. M. Rutherford and 
Kenneth R. Farrell. University of 
California Agricultural Extension 
Service, Berkeley 4, California. 

The Consumer Looks at Deceptive Pack- 
aging. 1961. Clinton L. Warne. Coun- 
cil on Consumer Information, Colorado 
State College, Greeley, Colorado. 50 
cents. 

The Hurty-Peck Library, a bibliography 
of books and booklets ‘on beverages, 
their history and manufacture. 1961. 
Compiled by A. W. Nbling. Hurty- 
Peck & Company, Indianapolis, In- 
diana. 

U.S.D.A. Summary of Registered Agri- 
cultural Pesticide Chemical Uses, sup- 
plement II. June 1, 1961. Pesticides 
Regulation Branch, Agricultural Re- 
search Service, U. S. Department of 
Agriculture, Washington, D. C. 

Physical Prope rties, Synthetic Organic 
Chemicals 1961 ed. Union Carbide 
Chemicals Company, 270 Park Avenue, 
New York 17, N. Y. 

Wine Institute Sanitation Guide for 
Wineries. 1961. Almond D. Davison. 
Wine Institute, 717 Market Street, 
San Franciseo 3, California. $5.00. 

UNICEF Con pendium, Vol. VII. United 
Nations Children’s Fund, UNICEF, 
United Nations, New York, N. Y. 

Respiratory Devices for Protection 
Against Inhalation Hazards of Dust, 
Mists, and Lou Vapor Concentrations 
of Certain Pesticides. H. L. Haller. 
U. S. Department of Agriculture, Agri- 
cultural Research Service, Washington 
25, D. C. 

The Torbal B. T. L. Anaerobie Jar. 
August 1961. Torsion Balance Com- 
pany, Clifton, N. J. 


~ 


‘Itraviolet Visible—Near-Infrared Spec 
trophotometer Bibliography. Bulletin 
795. 1961. Technical Information De- 
partment, Beckman Scientific and 
Process Instruments Division, Fuller- 
ton, California. 

MP-12 Analogger. 1961, Republic Flow 
Meters Company, 2240 Diversey Park- 
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way, Chieago 47, Illinois. Toronto, 
Ontario. 

Fostoria Radiant Heat. Fostoria Cor 
poration, Dept. 109, 1200 N. Main 
Street, Fostoria, Ohio. 

The Common Chemical Market. Oct. 1961. 
Foster D. Snell, Ine., 29 West 15th 
Street, New York 11, N. Y. $18.00. 

Nutrition and Radiation Injury, An An 
notated Bibliography. July 1961. Doris 
Howes Calloway and Lore Rose David. 
Library Bulletin No. 6. Quartermas 
ter Food and Container Institute for 
the Armed Forees, Chieago 9, Tilinois. 

Second Annual Re search Conference. 
Dried Fruit Research Industry Ad 
visory Committee. 1961. Dried Fruit 
Association of California, P. O. Box 
618, San Jose, California. 

The Canadian Food Industries tm Na 
tional Survival, July 1960, Joseph H. 
Hulse and Jane White, Defense Re 
search Medieal Laboratories, P. O. Brx 
62, Postal Station ‘‘K’’, Toronto, 
Canada. 

Consumer Purchases of Citrus and Other 
Juices. January 1961, Clive E. John 
son, Agricultural Marketing Service 
CPFJ-113, U. S. Department of Agri 
eulture, free. 

Strontium 90 in Milk and Agricultural 
Vaterials in the United Kingdom, 
1961, Agricultural Researeh Council 
Radiobiological Laboratory Report No. 
$, British Information Services, 45 
Rockefeller Plaza, New York 20, N. Y., 
95 cents. 

A Survey of Pouttry Veat Sales in Geor 
aia Restaurants, Mareh 1961, Harold 
B. Jones and Kenneth N. May, Georgia 
Agricultural Experiment Stations, 
University of Georgia, Athens, Georgia, 
free. 

Varketing Commercial Egas in Georgia, 
April 1961, Harold B. Jones, Georgia 
Agricultural Experiment Stations, 
Bull. N. S. 83, University of Georgia, 
Athens, Georgia, free. 

U.S.D.A. Summary of Registered Aari 
cultural Pesticide Chemical Uses, Sup 
plement 1, Instruetions for Making 
Changes and Additions, Mareh 1961, 
Department of Agriculture, Agricul 
tural Research Service, Washington 
24, D. C., free. 

Precision Plastics and Composites for In 
dustry, 1961, Manager of Government 
Relations and Marketing, Raytheon 
Aero/Weapons Division, 520 Winter 
Street, Waltham, Massachusetts, free. 
Proceedings Flavor Chemistry Sympo 
sium, 1961, Campbell Soup Company, 
Camden, N. J. 

Field Stations and Experimental Areas, 
June 1961, James L. Myler, California 
Agricultural Experiment Station, Uni 
versity of California, Berkeley, Cali 
fornia, free, 

The Composition of Wilk in Manitoba, 
1961, A. Reinart and J. M. Nesbitt, 
Department of Dairy Seience, Univer 
sity of Manitoba, Winnipeg, Manitoba, 
free. 

The Etiology of Pork Tongue Abscesses, 
March 1961, J. N. Campbell and C. F, 
Niven, Jr., Bulletin No. 46, American 
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Meat Institute Foundation, 939 East 
57th Street, Chicago 37, IIl., free. 

Heat Transfer Thermal Insulation In- 
strumentation, International Institute 
of Refrigeration, June 1960, Yugo- 
slavia, 177 Boulevard Malesherbes, 
Paris (17°) Franee. 

Performance Capacitu, a Symposium, 
February 1961, Edited by Harry Spee- 
tor, Josef Brozek, and Martin S. Peter 
son, Advisory Board on Quartermaster 
Research and Development, Committee 
on Foods, Quartermaster Food and 
Container Institute for the Armed 
Forees, 1819 West Pershinyw Road, Chi- 
eago, Illinois, free. 

Operating Data Monthly, Feb. 1960, Edi- 
tor, J. R. Kelahan, National Associ 
ation Practical Refrigerating Engi 
neers, Ine., P.O. Box 1162, Oak Park, 
$1.00. 

Research at Battelle Memorial Institute, 


1961, Battelle Memorial Institute, Co-~ 


lumbus 1, Ohio, free. 

Die Leybold-Welle, Vol. 1, No. 3-4, 1961, 
J. Klinger Seientifie Apparatus, 82-87 
160th Street, Jamaica 32, N. Y., free. 

Utilization of Animal Fats, A Technical 
Review, American Meat Institute 
Foundation, 939 East 57th Street, Chi 
eago 37, Illinois, free. 

Refrigeration Engineering, A Source 

book of Soviet Literature, 1956, Na 
tional Seienee Foundation, Office of 
Teehnieal Services, U. S. Department 
of Commerce, Washington 25, D. C., 
$3.00. 
.A.P.G. Slide Manual, 1960. The Ameri 
ean Association of Petroleum Geolo 
gists, Ine., P. O. Box 979, Tulsa 1, 
Oklahoma, free. 


Patents 
(Complete patent specifications are 

available through L. Janowski, 213 W. 

Hickory Road, Lombard, Illinois; 25¢ 

for each United States specification, and 

$1.00 for each foreign one. Add 15¢ for 
handling. ) 

US 2,995,166; Aug. 8, 1961 (C. Burley 
and John Moffett). A method for re 
moving the skins of raw, edible nuts. 
Infrared radiation is applied for 4-8 
min, raising the temperature to about 
150°F. The loosened skins are then 
blown from the nuts. 

US 2,995,446; Aug. 8, 1961 (E. Freed). 
A process for removing contaminating 
metal from fruit juice, in whieh an 
insoluble, solid, inorganie caleium 
phosphate compound is added to pre 
cipitate the metal ions. 

US 2,995,447; Aug. 8, 1961 (R. Cipolla, 
D. Davis, and C, VanderLinden; Johns 
Manville Corp.). Free-flowing dried 
dairy products. Caking is prevented 
by dispersing in the whey 0.5-10% by) 
weight of a finely divided, hydro- 
thermically reacted calcium silicate. 

US 2,995,448; Aug. 8, 1961 (T. Kew 
and M. Veldhuis; U. S. Dept of Agr.). 
Cloud stabilization in citrus juice. A 
water extract of grape leaves is added, 
reducing pectin esterase activity and 


stabilizing ‘‘cloud’’ in reconstituted 
citrus juices. 

US 2,995,452; Aug. 8, 1961 (D. Ode- 
gaard, E. O’Brien, and E. Krammer; 
Armour and Co.). An improved method 
of preserving ground beef, in which 
the meat is chilled and promptly stored 
at 25-42°F in the absence of air 

US 2,996,384; Aug. 15, 1961 (C. Elses- 
ser; General Foods Corp.). An im 
proved cake mix of the shortening 
containing type containing 0.01-1% by 
weight of a water-soluble salt of ear 
boxy-methyl celiulose. 

US 2,996,386; Aug. 15, 1961 (E. Levin 
A method of processing fish, in which 
the fish is heated in water prior to com 
minution to partially convert the col 
lagenous tissue to gelatin without re 
moving the skin. 

US 2,996,387; Aug. 15, 1961 (S. Rad 
love; The Glidden Co.). Edible shorten 
ing compositions useful as baking 
emulsifiers and containing hexitol and 
hexitan partial esters. 

US 2,997,394; Aug. 22, 1961 (D. Mel 
nick, H. Wahlteieh, and R. Bohn: Corn 
Products Co.). Farinaeceous, yeast 
raised baked products. The dough eon 
tains solid fuat-fungistat mixture 
that is inactive at room temperatures 
but is activated when the fat melts 
during baking. 

US 2,997,395; Aug. 22, 1961 (N. Ber- 
ridge; National Research Development 
Corp., England). A process for the 
manufacture of eheese eurd. milk 
and rennet mixture is kept at non 
coagulating conditions until the enzy 
matic action of the rennet nears com 
pletion, after which it is rapidly 
heated and held at a temperature 
where coagulation of curd and exuda 
tion of whey can occur. 

US 2,997,396; Aug. 22, 1961 (G. North, 
P. Noznick and B,. Stiritz; The 
Beatrice Food Co.). A process for mak 
ing an edible-fat margarine that has 
discrete fat globules coated with non- 
fat milk solids dispersed throughout. 

US 2,997,736; Aug. 29, 1961 (F. Ine 
A vacuum eviscerating device for re 
moving lung, kidneys, and like organs 
from a body cavity. 

US 2,998,316; Aug. 29, 1961 (1. Reich; 
Standard Brands Ine.). A process for 
improving the flow characteristies of 
instant-coffee compositions. Sufficient 
coffee powder with a high ratio of sur 
fuce area to unit-weight is blended in 
to rendér the final composition free 
flowing. 

US 2,998,317; Aug. 29, 1961 (S. Rees- 
man; General Foods Corp.). Cereal 
flakes are produced by drying cooke.| 
grain pieces at 200-400° F to obtain a 
moisture content of 13-250, rapidly 
cooling to below 120°F, and immedi 
ately flaking. 

US 2,998,318; Aug. 29, 1961 (J. Fork- 
ner; The Pillsbury Co.). A method for 
the manufacture of a filled cookie. A 
layer of soft dough is pressed over 
chilled filler fragments to form areas 
in the dough layer through which the 
fragments are visible. 
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SITUATIONS WANTED - | 


Reply directly to ad BY BOX NUM- 
BER (where indicated) via: Executive 
Secretary, Institute of Food Technolo- 
gists, 176 West Adams Street, Chicago 
3, Illinois. 
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Individual with advanced degree seeks 
position involving meats, preferably in 
the area of academic research. Salary, 


$9,000. REPLY BOX B-0102. 


TECHNICAL SALES ASSISTANT 
MANAGER position desired. 11 years 
experience in technical sales and service, 
product development, research and qual 
ity control with two major food com 
panies. Many research and sales con 
tacts in Middle West. Will do excellent 
job of moving your products into eur 
rent and new areas. REPLY BOX 930. 


Fruits and vegetables interest indi 
vidual with experience in product de 
velopment and academic research. He 
desires position as food technologist or 
chemist. Salary, $8,400. REPLY BOX 
3-1101. 


POSITIONS AVAILABLE 


Reply directly to ads BY BOX NUM- 
BER (where indicated), including the 
company name of your current employer, 
via: Executive Secretary, Institute of 
Food Technologists, 176 West Adams 
Street, Chicago 3, Illinois. 


fesponsible administrative position de 
sired allied to Engineering, Food Tech 
nology, Chemistry and Mierobiology. 
10 yrs. diversified industrial experience 
in product, equipment and process de 
velopment. Report and data presenta 
tion experience as well as personnel 
supervision. M.S. degree. Prefer West 
ern ‘complete résumé upon 


request. REPLY BOX 927. 


Position as manager of food technology 
or production manager-sales, desired by 
experienced food technologist. Has held 
responsible position working with the 
canning, freezing und packaging of 
numerous products. Salary, $16,000. 


REPLY BOX B-1104. 


Individual with freeze drying experi- 
ence in meats and fruits and vegetables 
desires position involving research in 
lehydration. Salary, $9,000. REPLY 
BOX B-1105. 


Food technologist with experience in 
meats desires academic teaching post. 
Salary, $8,000. REPLY BOX B-1107. 


FOOD TECHNOLOGIST (M.8.)  de- 
sires a position in charge of Quality 
Control and/or Products Development 
with a medium sized Company. Mature. 
Extensive background in flavor bases, 
dairy products, frozen foods. REPLY 
BOX 936. 


Food technologist with production and 
academie research experience desires 
position in product development, re- 
search, and/or pilot plant operation. 
Salary, $9,000. REPLY BOX B-1109. 


FOOD TECHNOLOGIST 
CHEMIST 
(B.S.—-M.S. 


Interesting and challenging positions 
in Technical Sales Service. Prefer ap 
plicants with experience in confections 
and/or general food field. Positions 
consist of (1) technical service contacts 
with customers from headquarters at 
Clinton, Iowa, and (2 development of 
new uses of products in Clinton’s mod 
ern laboratories. Considerable travel 
involved. 

Replies will be held in strictest confi 
dence. Send résumé and details-of ed 
ucation and experience to: 

DR. J. M. NEWTON 
Director, Techniéal Sales 
Service Department 
Clinton Corn Processing Company 
Clinton, Iowa 


Individual thoroughly experienced in 
canned foods, frozen foods, and man- 
agement, desires challenging position as 
plant manager, general manager, or di- 
reetor of re search and development. 
Salary, $15,000. REPLY BOX A-2132. 


Young food technologist desires re- 
search work with poultry, meats or 
eggs. His interest is in academic or 
industry research, product development, 
or quality control. Salary, $7,500.. RE 


PLY BOX B-1114. 


WANTED: Food Chemist—N,. Y. City 
area. For varied analytical work in 
product 
Some experience at instrumental level 
desired. Established Food Manufae 
turer. REPLY BOX 929. 


provement and development. 


Executive management position in food 
production or allied field desired by tech 
nical man with experience in production, 
product development, product promotion 
and sales. Salary, $12-15,000. REPLY 


BOX A-2133. 


Individual with advanced degree in 
food seience will work with any product, 
and desires position involving research 
in process development and/or methods 
testing. Salary, $8,500. REPLY BOX 
B-1117. 


Product development and quality eon- 
trol interest individual who has had 
experience in demonstrating food prod- 
ucts. Her produet experience has been 
with pie fillings, frozen and eanned 
meat, seafood and poultry products. 
Salary, $6,300. REPLY BOX A-9102. 


Individual experienced in frozen foods 
and with degrees in food technology and 
publie health desires position as food 
sanitarian. Salary, $6,500. REPLY 


BOX B-1118. 


Advanced degree and experience in 
produet development are qualifications 
set forth by individual interested in 
working with poultry and frozen foods. 
Salary, $7,200. REPLY BOX B-0101. 


Broad product experience and over ten 
years  wssociation with industry are 
qualifications set forth by individual 
with advaneed degree in food tech 
nology. He desires research administra 
tion or corporate staff technical assign 
ment. Salary, $19,000. REPLY BOX 
B-1120. 


Experience in teaching and academic 
research comprise baekground of indi- 
vidual with degrees in poultry. Desires 
product development or packaging posi- 
tion. Salary, $7,500. REPLY BOX 
B-0104. 


Food science and teehnology graduate 
with R & D experience desires product 
development, technical service or aca 
demic research position. Salary, $7,000. 


REPLY BOX B-1121. 


Position in teehnical administration or 
industry research, product development 
or quality eontrol desired by chemist 
with business management degree. Has 
had heavy experience in statistical de- 
sign of experiments. Salary, $13,000. 


REPLY BOX B-0103. 


Individual with twenty years experi- 
ence in production and quality control, 
particelarly with vinegar and apple 
juice, desires position in the area of 
production, management, or research. 
Salary, $17,500. REPLY BOX B-1122. 


Food technologist with advanced busi- 
ness degree desires line management or 
product development and research posi 
tion. Experiences in production, prod 
uct development, engineering and qual 
ity control. Salary, $11—15,000. REPLY 
BOX B-1126. 


Product development or technical serv 
ice position desired by food technolo 
gist with experience in_ institutional 
frozen foods. REPLY BOX B-1124. 


Senior experimental baker wanted to 
supervise pilot plant production and 
work with experimental bakery manager 
in deve'oping methods for product.on 
of new products. Minimum experience 


required vears. Excellent starting 


salary and outstanding company bene 
fits. Plant located in southwestern 
Connecticut tease send résumé and 


salary history to BOX 926 


Immediate Openings in 


PACKAGE QUALITY 
CONTROL 


1) Senior Quality Control Engineer 
to analyze and verify non-chemi 
cal aspects of package quality. 
Engineering degree plus four 
years’ experience 

o Pharmacist or Chemist to evalu 
ate chemical effects of pharma 
ceutical packagi 
B.S. degree plus 
pe rience, 


ig materials. 
T 


wo years’ ex 


Please reply to Manager, Technical 
Employment, Mead Johnson & Com 
pany, Evansville 21, Indiana. 


ALL QUA ED APPLICANTS WILL RECEIVE 
CONSIDERATION R EMP YMEN WITHOUT 
RE a RACE FE D Rk OR NA- 
T N 


Advaneed degree in food technology 
and experience in freeze drying de 
velopment are qualifications set forth by 
individual who desires position § in 
product development, technical service 


or packaging. REPLY BOX B-1125. 


RESEARCH BACTERIOLOGIST 

Carry out bacteriological research ae 
tivity as applied to spoilage, processes, 
ingredients and sanitation of food 


products. Major Pennsylvania located 
food processor. Ph.D. recent graduate 
considered. Send full particulars in 


cluding salary requirement to BOX 928. 
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RALSTON PURINA COMPANY 
is seeking Ph.D. or experienced FOOD 
TECHNOLOGIST. Ability to lead in 
new product development with both 
creative and application talents. In- 
volves customer service contacts. Write: 

L. H. Wahlbrink 
Ralston Purina Company 
Checkerboard Square 
St. Louis 2, Missouri 


FLAVOR CHEMIST. B.S. in chemistry. 
Minimum of 3 to 5 years experience. 
Duties will be primarily in control and 
development. Location, middle Atlantic 
area, Good opportunity in a rapidly 
growing organization. Our employees 
know of this ad. Submit complete ré 


sumé. Write BOX 935. 


RESEARCH LABORATORY 
MANAGER 


Smali and young but growing company 
has an opportunity for a creative food 
scientist who feels stymied in his present 
job. Our company is well established, a 
leader in the field of enzyme application 
in the food industry. 

Education: Ph.D. degree in bio-chem 
istry or microbiology with concentration 
in enzymology. 

Experience: 2-3 years industrial exper- 
ience or university experience with in 
dustrial research contract. 

Personal: Must be capable of accepting 
responsibility and demonstrate initiative 
to take charge. 

Salary: Top salary commensurate with 
training and experience. In addition, 
participation in profit sharing plan. 
Location: Attractive residential suburb 
of Milwaukee, Wisconsin, with excellent 
grade and high school systems. Close 
to university and cultural centers. 

For an interview write, giving complete 
résumé of educational background, ex- 
perience, research interests and salary 
history to BOX 934. 
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RESEARCH FOOD CHEMIST 


A leading manufacturer of prepared 
meats, located in Fort Wayne, Indiana 
has opening for Research Chemist be 
cause of company growth and internal 
promotions. 

Position involves research for develop- 
ment of new products and improvement 
of existing processes. Well equipped 
laboratory with pilot plant facilities 
available. 

We prefer a masters degree in food tech- 
nology or chemistry, but will consider 
a B. 8S. degree with suitable background. 
A minimum of 2 years industrial expe- 
rience with meat or related foods is 
required. 

Send a detailed résumé with past earn 
ings history to: 


Peter Eckrich & Sons, Inc. 


Personnel Department 
Box 388 
Fort Wayne, Indiana 


BREWING CHEMIST—Assistant Chief 
Chemists required for an expanding 
multi-plant West Coast brewing organ- 
ization. To assist supervision of quality 
control laboratory, and special projects 
while training for advancement. B.S. 
or M.S. in field offering good background 
in Chemistry, Microbiology or Food 
Technology and preferably some Engi 
neering. Some brewery experience re- 
quired. Applicant must have the per- 
sonal attributes and desire to advance 
through company training program to 
chief chemist and then into production 
supervision. Unusually fine opportunity 
for men with initiative and good tech- 
nical ability. Submit full academic and 
experience résumé with references in 
complete confidence to: 


HAROLD ROSOFF 
Lucky Lager Brewing Company 
P. O. Box 3325 
San Francisco 19, California 


Engineer. Western location. Graduate 
mechanical or chemical engineer with 
three years experience in design of 
evaporative and/or distillation equip- 
ment necessary. Employee will design 
evaporators, plus spend twenty percent 
of the time in an engineering sales ca- 
pacity. REPLY BOX X-2401. 


Plant Superintendent. Midwest loca- 
tion. M.E., I.E., or Chemical Engineer 
who has graduated in the upper fourth 
of his class, and has a minimum of five 
years experience as Assistant Superin- 
tendent or Plant Superintendent with 
proven record of accomplishments. Will 
supervise 150 production employees in 
blending operation, and have jurisdic- 
tion of purchasing department. Salary, 
to $15,000. REPLY BOX X-3303. 


Research Engineer—Process Develop- 
ment. Midwest location. B.S. in chemi- 
eal engineering or food technology, and 
up to five years experience in food or 
shortening process, required of indi- 
vidual who will work on adaptation of 
food drying process to provide product 
samples of various research and de- 
velopment groups. REPLY BOX X- 
3306. 


Research Engineer—Food Engineering 
Activity (5). Midwest loeation. At 
least two years of process development 
experience and a B.S., M.S., or Ph.D. in 
chemical engineering or food technology 
required. Will conduct food pilot 
plant; plan and conduct new product 
development research, and perform ere- 
ative research in food engineering. 
Salary, $8,500. REPLY BOX X-3307. 


Flavor Salesman. Midwest location. 
Scientific education desired, plus a 
minimum of five years flavor sales ex- 
perience. REPLY BOX X-9101. 


WANTED: Quality Control Manager 
for new plant. Top-quality Frozen 
Bakery Products Company is expand- 
ing. Administrative experience essential. 
Training in Bakery Science, Chemistry, 
Microbiology, Food Technology or Dairy 
Science desirable. Relocation to be ex 
pected. Salary up to $19,000. Address 
replies to BOX 933. 


Junior Chemist. Eastern location. De- 
gree in food technology or equivalent 
required of young individual who will 
work on new product development and 
product improvement studies in the field 
of fruits and vegetables. Salary, $5,400. 
REPLY BOX X-1214. 


Technical Director. Midwest location. 
Five years experience in food tech- 
nology required of individual who will 
install and staff new laboratory, ad- 
minister program of quality control 
and new product development. REPLY 
BOX X-9203. 


FOOD TECHNOLOGIST FOR 
PROCESS DEVELOPMENT 
Required: B.S. degree in Food Tech- 
nology, Food Engineering, Chemical 
Engineering or Chemistry. Experience 
in food industry desirable but not es- 
sential. Duties: assist in development 
of production processes for new prod- 
=ucts. Salary open. REPLY BOX 932. 


Product Research Technologist. South- 
ern location. B.S. in food technology 
and up to five years experience in a 
food or related industry required of in- 
dividual who will plan, conduct, and 
analyze research studies on new food 
products. Salary, to $9,000. 
BOX X-1502. 


Flavor Research Chemist. Midwest lo- 
eation. B.S. or equivalent and three to 
five years laboratory experience in 
flavor development and duplication re- 
quired of individual who will assume 
an additional ‘‘bench’’ in new R & D 
laboratory. Salary, to $12,000. RE- 
PLY BOX X-9302. 


REPLY 


Senior flavor chemist. East coast loca- 
tion. Ten years experience and B.S. in 
chemistry or equivalent, to create and 
improve flavor compounds in the essential 
oil field. REPLY BOX X-2206. 


Perfumist. Midwest location. Five 
years experience required, preferably in 
fine perfumery and chemistry, of indi- 
vidual who will be involved in the area 
of perfuming industrial products such 
as floor waxes, insecticides, and paints. 


Salary, $10,000. REPLY BOX X-9305. 


NEEDED: Quality Control Manager for 
Bakery Products Plant of national fro 
zen food company. Opportunity for 
growth. Challenging work. Liberal 
fringe benefits. Congenial associates. 
Previous management experience re- 
quired. Background in science and foods 
helpful. Applicant must be ready to 
move. Salary up to $8,500. Write BOX 
931. 


Assistant Fooi Technologist. Eastern 
location. Degree in chemistry, food 
technology, or related field plus three to 
five years experience on heat processed 
foods. Assist in the development of the 
formulation through to the production 
of new lines. REPLY BOX X-2211. 


Plant Manager. Midwest location. 
Will manage flavor faetory, including 
requisitioning of raw materials, man- 
agement of warehouses, scheduling of 
production, and planning of equipment. 
Salary, $10,500. REPLY BOX X-9306. 


Customer Research Trainee. B.S. with 
up to two years experience in research 
or technical service, for position in- 
volving service to metal container pack- 
aging industry. REPLY BOX X-3305. 


Sales can (2). Midwest or west coast 
location. B.S. or B.A. and experience 
in contacting food and beverage manu- 
facturers with raw materials required. 
Individual selected will contact these 
manufacturers to service and develop 
new flavor accounts, Salary, to $11,000. 
REPLY BOX X-¥401. 
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Flavor chemist. Midwest location. Ex- 
perienced compounder to aid in flavor de- 
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velopment and production. Organoleptic 


acuity essential. REPLY BOX X-9304. 


Flavor Chemist. Midwest location. 
Five years experience required, pre- 
ferably in flavoring manufacture and/ 
or chemistry. Knowledge of basic 
flavoring materials and the compound- 
ing thereof, to make concentrated 
flavoring materials, both natural and 
synthetic, for all types of industries 
using flavors. Salary, $11,000. RE- 
PLY BOX X-9307. 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write for 
Price List 


SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


Product Development and Control. Mid- 
west location. Female with food back- 
ground in creating, preparing and test- 
ing food, preferred. She will use ‘er 
experience with new and existing frozen 
cooked food for retail and institutional 
use. REPLY BOX X-9309. 


Sales Representative. Midwest location. 
B.A. or B.S. with two or three years ex- 
perience preferred. Position involves 
technical sales of gums, proteins, and 
propionates to the food and drug indus- 
try. Salary, $7,500. REPLY BOX 
X9310. 


LABORATORY SERVICES 


Applied Research and Development, Test- 
ing and Consultation @ Food, Feed, Drug 
and Chemical Analyses, Animal Studies, 
Pesticide Screening, Pesticide and Addi- 
tive Residue Analyses 


WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 


Is, write 


isconsin 


and 

esearch 


Toxicology 
Pharmacology 
Nutrition 
Biochemistry 
Bacteriology 


| BERNARD L. OseR ©H.D. 
Maurice Avenue 


at 58th St., Maspeth 78 
New York City 
TWining 4-0800 


WHERE EXPERIENCE COUNTS 


Production Manager. Midwest location. 
Seek man with background in organic 
chemistry who will compound flavors 
from prepared formulas. Will be re- 
sponsible for quality control and pro- 
duction. Salary, to $7,800. REPLY 
BOX X-9311. 


Member: American Council of independent Laboratories 
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PROFESSIONAL SERVICES 

Since 1869 Schwarz Laboratories has been 
a leading laboratory and technical service 
for the food and beverage industries. 

We offer thorough, expert advice on food 
problems of all types, analyses, flavor 
evaluations, product development, and legal 
Costs are low due to our experi- 
ence and efficient operation and equipment. 
May we send you our brochure? 


SCHWARZ LABORATORIES INC. 
230 Washington St., Mount Vernon, N.Y. 
Phone: MO 4-1100 Cable: Swoknip 
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Count on Avisco cellophane to provide maxi- 
mum protection for all of these party treats 
and hundreds of other products. For cellophane 
is not merely a single film, but a family of 
films. Many different types are available— 
each one tailored to meet a specific product 
requirement. 


For example, cookies and mints need flavor 
and aroma retention. Cheese and nuts re- 
quire exceptional greaseproof and gasproof 
qualities. Pretzels need crispness retention 
Bread calls for a smooth, moistureproof wrap. 
Pickles in brine and vacuum packed luncheon 
meats require a lamination of cellophane and 
other films. There are types of Avisco cello- 
phane for all these purposes and many others. 


What’s more, only cellophane offers the com- 
bination of low initial cost, pure transparency 
and sparkle, superb printability, and un- 
matched performance on packaging machines. 
The result? Total packaging economy. 


Get all these benefits in packaging your prod- 
uct. Contact us for an appointment with our 
representative in your area or a selected 
cellophane converter specializing in your field. 


Specify ‘““AVISCO” when you order printed 
and/or fabricated cellophane from converters. 


AMERICAN VISCOSE CORPORATION, FILM DIVISION, 
1617 PENNSYLVANIA BOULEVARD, PHILADELPHIA 3, PA. 
SALES OFFICES ALSO LOCATED IN ATLANTA, BOSTON, 
CHICAGO, DALLAS, LOS ANGELES AND NEW YORK. 
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